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“ rk no farther for the ideal complexion soap, You have 
Rae Ee icin Lifebuoy Its bland, creamy lather sso mild, so gentle 
tothe skin. Yer it cleanses deeply, thoroughly —rid- 
pores of clogged impurities that cloud the akin, coaxing 
fresh, healthy radiance to dull, lifeless complexions. 


Even on coldest da 
gnartofodoro 


- Lathers freely in 
hot, cold hard or soft water 
—parifies pores—stops 

RO." Its pleasane, hygien- 
ic, quickly-vanishing scent 
tells you Lifebuoy provi? 
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At your fingertips practical com 
mercial formulae 

Towsands of ase 
your own use and { 
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of Industries 


Thousands of Products 
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MATHEMATICS 
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Reference Library in 
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thematics, He has 
fiving students the Kind of 
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sich practical method a 
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\Jo my Valentine 


‘You may combine the qualities 
‘of Samson and Clark Gable... 


But just the same a man like you 
can't satisfy my craving. 
W's high time someone told you that... ac 


You can’t get by woo 


without shaving ue 
A 


joarte Valentines sometimes hurt theGillette“Blue Blade”, Thisblade 


your feelings, but many of them _isespecially processed for quick,easy 
teach important lessons. Here's one strokes on sensitive faces, Its edges 
for every man who iscareless about are smooth—automatically ground, 
shaving. If you know one who honed and stropped by methods not 
neglects his beard—appears in pub- to he compared with those used by 
Tie with stubble on his face—why any other manufacturer. 


not do him a real favor by mailing 
him this Valentine? It might do a 
lot of good. For apparently some 
‘people still don't realize that bristles 
fare repulsive—make a man look un- 
tidy, il-kept and often lose him the 
respect of others. 

Today there is absolutely no ex- 
ceuse for neglect. Any man with a 
normal skin ean shave daily or twice 
daily in perfect comfort if he uses 


‘The Gillette “Blue Blade” is rust- 
resisting, tempered by exclusive 
process and is “anchored” in its en- 
velope so it reaches you undamaged 
—as keen as it left the factory, 

‘These facts will be apparent the 
first time you use the Gillette “Blue 
Blade”. Try it on our money-back 
‘guarantee of complete satisfaction, 
Bay a package tonight. 


GILLETTE BLUE BLADES 
NOW 5 foe 25¢- 10 fx 49¢ 


Af 
“COME OUT, FIDO 


~ FRED. WON'T 
Yo 

BITE all 
AY 


ks 


YS no man's fool! He int afraid 
of Fred's teeth, but he IS lary of the 
heavy te 


they can't tell us he’s a pipe-lover or he'd 
{cr0om his briar now and then and switch 
to a pleasanter tobacco. Like Sir Walter 
Raleigh. This unusual blend of friendly | 
Kentucky Burleys has trotted to the front 
rank in popularity because it really IS 
nilder, cooler, delightfully fragrant. Try 
atin... and heat your friends yelp for joy! 
Brown & Willamon Tshcco Corporation 
Louiwille, Kentucky. Dept. ¥-52 


By 
R. M. Bote) 


Scertary, Papal 
Sree nttase 


Cutting Down 
Your Fuel Bill 


W=: dollars and 
cents are 

ly is a 
good business man. He bargains for the 
best in repairs, saves in gas and electrici- 
ty, and buys only where quality is high 
and prices low. Yet, in two cases out of 
three, he ignores hidden leaks in his heat 
ing system that are robbing him of at 
least a dollar every winter week. 

‘In most homes, fully fifty cents out of 
every dollar spent for taxes and general 
operating expenses goes for heat. Figured 
in cold cash, winter heating is an expensive 
Broposition, but it can be made less ex- 
pensive if precautions are taken to con- 
ferve it and get the most in comfort for 
‘every ounce of fuel. 

Assuring that you have licked the fire- 
bos loses in your furmee (PSM. Noy. 
"SM, p. 6), your fight against fuel waste is 
well under agers, he 

simple, ‘you to slice even 
tore from jour yeary beat ba Fis of 
all, itis false economy to shut down your 
fire so completely at night that the house 


Is thoroughly chilled 


by morning, Tests 
show that fuel is 
‘wasted whenever a 


home is allowed to 


jow your furnace to 
operate ata mink 
mum, be sure that 
your sleeping rooms. 
Are well shutoff from 
the rest of the house 
and lower the window 
‘aac i the tema. 
it rooms to preven 
the heat from escape 
‘ingtoo rapidly through: 
the window panes. A’ good thermometer 
‘bung in the hall will help you to regulate 
your furnace so that it is operating well 
‘within the efficient ten-degree tempera- 
tare drop. 

If your heating system is of the steam, 
hot-water, oF vapor type, pay particular 
attention to your radiators. A. mere one 
féghth inch of dast-on the coil ean ‘a= 
‘count for a twenty-eight percent loss for 
that particular unit. Even the question 
of palnt has a bearing on 
cy, Contrary to popular belief, metallic 
paints rob considerably more heat than 
‘non-metallic paints, while black is a far 
more efficient color than white, 

‘Should you find that one room in your 
house is always cold while another is un- 
bearably hot, try switching the radiators. 
‘The exchange may strike a balance. Also, 
remember that most radiators are sec- 
tional, making it posible either to add or 
remove single sections to supply more or 
Jess heat. Of course, before making any 
tadical changes in the system it will be 
best to find out something about the ca- 
pacity of your furnace, In most cases 
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your heating contractor can furnish this 
information, 

With pipe insulation selling for as litle 
as twenty cents for three-foot lengths, 
there is little excuse for the heat that es- 
capes from bare steam or hot water pipes. 
Losses, which generally run high at this 
point in a. system, can be reduced as 
uch as ninety percent by the installa- 
tion of modern one-and three-eighths-inch, 
sectional pipe insulation. Elbows and 
valves can be protected with asbestos fur- 
nace cement, obtainable at less than a dol- 
lar for twenty-five pounds. 


F OUR homes were built like thermos 

‘bottles, our heat-loss worries would end 
with the’ furnace and. its system of air 
ucts oF pipes and radiators. Unfortu- 
nately many homes, even though sturdy 
constructed, have no more holding power 
than a sieve where heat and cold are con- 
cemed, More than one quarter of the 
heat delivered by a furnace ean be Jost 
through faulty doors, windows, walls, and 
roo, 

“Three roads of escape exist at the win- 
dows and doors alone, cracks where the 
‘door and vindow frames meet the wal, 
clearances between the doors or sash and 
the frame, and the glass window panes 
themselves. 

‘The first point of attack should be the 
needless cracks between the doors oF win= 
dows. and the wall. If desired, a com- 
mercial “caulking “compound, ‘ean be 
‘obtained from your paint dealer or 


enough lampbiack or other pigment mo si 
the compound the desired color. ‘This ean 
be atulfed into the openings. 


neral, types of weather strip- 
ping are available to the home owner 
who wants to eliminate the heat-stealing 
rafts that seep in through the necessary 
Toose-fitting joints between windows and 
doors and their frames. Although felt or 
rubber is the least expensive and easiest 
to apply, metal weather stripping is en 
y within the amateur woodworker's 
Scope and once In place lass forever, 

‘As for the third road of escape, the 
glass windows themselves, double sash or 
‘storm windows will invariably stop the 
loss. By forming ‘space, they pre- 
vent the conduction of outside cold and 
inside heat. In most eases, they need not 

polied to every window in the house 
but merely to thote facing to the north 
or northwest. 

‘To prevent, the loss of heat through 
walls and roof, insulation is the only solu 
tion, No maiter how well constructed 
your house may be, most ordinary build 
ing materials are good conductors of heat, 
passing on to the outside air a great deal 
Of the costly warmth, 

For convenience, insulation is now 
available in three general forms: Board, 
consisting of easily sawed! and nailed ma 
terials in rigid sheet form; mats or felts 
(Gometimes referred to as bats”), fer 
ible sheets of ious materia: and fil 
at loose form of insulation that generally 
is blown of poured into the hollow spaces 
between the stds ofa wal o the Beams 
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= “Pll never let you down” 


No matter how big Doris gets, no matter 
how old, she will always feel that sturdy arm 
of her father sustaining her, and his loving 
care on guard. 

Let her down? That is not John Roberts? 
idea of a father's responsibility. 

He recently secured an Equitable policy. He 
arranged that, in event of his death, the pro- 
ceeds would be paid to his daughter—not 
in a lump sum, but in monthly instalments 
throughout her lifetime. His little girl can 
always live comfortably and, moreover, will 
Je assured of sufficient funds for an education. 


Life insurance 
made to your measure 

“The Roberts case is one of many intresting 
spation of he Euiaio Caw Meo 
insurance planning. This method 
Se en 
{bsurance to fit your own needs ad wishes. 
Obyiovsly, such an approach often makes 

scompi 


the same amount ish more. 


THE EQUITABLE 


Falk = JUST 


LIFE ASSURANCE 


SECURITY PEACE OF MIND 


"To the Bgurtant Life Assurance Society 
| 303 Seventh Avene, New York, N.Y. 


NATION-WIDE. SERVICE 


‘Thomas 1. Parkinson, Present 


Real Left-Handed Screw 
Found in Old Stagecoach 


lished a wisecrack from GS.L.. 
‘Newenstle, Australia, about left-hand screws, 
‘Now, I not only know that there are such 
sere, but actually bave some taken from an 
‘old stagecoach. They are 

three inches long, seven SSN. KLUM 
sixteenths of an inch in Wi 
diameter, and must be a 
turned left to tighten, 

‘You illustrated his let 

ter with a kangaroo 
Iauehing, but I think the 

fast laugh, will be 

Mike a prairiedog laugh 

when he sees that we of 

the American prairies Bs, 
know our —at 

Teast, we can see a left-hand screw when it is 
‘one, and don’t need any other than a right- 
hand driver for it, either, Another thing: al- 


oven! 


Ma auch of hss 
Sure ging back—-W'EK., Lamberton, Minn. 


fend us a boomerang. 


A Photogeapher Replies 
—In the Negative 


“aoe heer i mec 
AE ee 
you give up the photography department, I 
2 Sa, reams cece 
ee ae, ae 
Ea Wana bay St 
a cone ean 
Jc ee pete ois OS 
ier acenh sey eae 
Siero eeare 
me asernst care are 
yer mee 
tures. Tt was photography that sold this 
Sore eet ee 
SF eine Pe ee 
Ses a or aoe 
RESTAFINI, Ca 


Steange Red Ring Forms 


sive space in a comer of 
pas to ths description af = 

“ireak of sture'P The other daa ead of 
‘mine was $0 fortunate as to witness a curious 
‘pm. the sky 


ed for a length of time, 
Subsequently, gradual 
bnequenty, gral 


ian Sciexcr Monta 
1 satisfy my, curiosity 
with a scientiic explanation 
omenon (if, indeed, it it 
Deoli, India, 


Science Teacher Asks for 
More about, Electricity 
1 saw a letter from LB, Utica, N. Vin 


=o cyenas 
Teas eperieuercen 
aan 
ist youll have vate of a cor 
Reierwecsa te 


‘Mountain Home, Ark. 


“Black Lightning” Really 
Violet, His Photo Indicat 
Twas interested in the item in your 


tment, Heres the Answer, under the bead- 
Black Lightning.” In’ 1010 1 


id 


ty ea he le Was of 


et oo IN 
Rating the back: 


fre dark of invisible rays has, of course, been 
demonstrated in infra-red photography, and I 
{do ot doubt that alm sensitive to red 
‘would have shown many more ray recordings, 
Imbich would have petated out almos! black 
‘This is what gave Hie to your correspondent’. 


Crack Atlantic Liners 
T aave been greatly interested in Mr. Gom- 


imi’s instructions for building small ship mod 
ds. T built the Aguitanis from his plans and 
the result is a beautiful miniature 
ton of that famous line. Now I 


sistance to enter a group of models of famous 
‘modern liners—CS.B., Sydney, Australia, 


A Reader Makes a Design 
for the Millennium 


‘Twee are certain manufacturers who 
eught to be strung up for not doing their 
Share towards making life more enjoyable 
through the medium of their products, What 
am T driving at? Well, Uhings like these: Why 


control that really con 
trols the volume? 

‘Clocks should be made 

roach- and inseet-proof. Women's watches are 
ridiculously designed, with the dial so small 
{takes a microscope to read the time. Most 
‘mall boxes and in-the-door mail slots a 

‘Spall to take care of large pleces 
‘magazines, without folding and 
them, Why should it be necesary to use a 
crowbar t© open a bus, train, of trolley wins 
dow? Tool manufacturers would do well to 
‘make tools for farmers and craftsmen of 
Tight and rust-proof metal or alloy, And why 
aren't blocks and other pulleys so designed as 
to permit the use of a knotied, or at least a 
peatly spliced, rope? Also it should be a crime 
inal offense for a maker of men's pants to put 
{in them pockets that are not made of strong 
material These are only a few of the billion= 
aand-one “minor” things that would vastly inn- 
prove living—A.V., New York City. 


He Travels So Fast He 
Splits Himself in Two 


‘While we just can't say how it came about, 
ay reteset 1 aig boi 
ind beean to figure tht if anything could be 
fiscal a a speed of 35000 mls pe hour, 
would circle the earth in abe hour. Tocrease 
{his speed sixty’ times and the earth would be 
‘Grcied in one minute, Increase ths speed six- 
{5 times and the earth would be iced in one 
‘cond. Again increace Ht exty times and the 
journey would be rade in nothing dat. Loe 
pease Pe Sty 
times again a 
‘would gain one send, 
trin other words, you 
‘woul get back one Sec- 
Gnd before you started, 
It would. appear then 
that itis only necessary 


He 
could come back io where he had been one 
hour before, and observe himself. When did 
the split ocear? He could prevent himself from 
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starting, but if be did so, he could not be there 
{to prevent himself from starting orto meet his 
self, which is absurd. Can any Kind reader point 
‘Out the fallacy?—LS.H, Philadelpiis, Pa. 


Here Is How One Reader 
Trisects Any Given Angle 

1 nave noticed continued interest amon 
your teaders (a the subject of trsecting. a 
Ale found ina textbook 8 pote with 
fedinates called the traces aid id to te 


ea 
ahd found tt be true 


etween te Grain ad 
Point a. That method 
Tian aatsty me,how- 
ever, ecm the lees 
of te aa in 
jor given angles close 
{0 480" degree. 
volved « similar plan in whieh the legs do 
‘ot shrink. It employs spcialy drawn curves, 
tne of which fa functlon of Sine of bal Ue 
ale ad the other (alzposta straight line) & 
function of one sisth of the angle. Both are 
fine curves. ‘The diagram shows how it i 
Mame“ Givn any aoe LQ les thin 0 
‘degree and the specially deaten : 
‘ented, With Q ao_atenter aod a rade of two 
toches, draw the are LMIN and the chord LN. 
ise the anal to obtain the center lie QML 
Place the chord LN perpendiciar to the cen: 
{er line of the special hgure at the postion 
‘here the ends ef the er touch the lines 
[AB tivd AE The points where the chord ents 
the Hines AC ‘and'AD are the projections of 


the age, and consequently the asl, into three 
fequal parts, Always tse a two-inch radia, n> 


less you enlarge the special figure as you ine 
creave the radius—W.F IL, Dewoit, Mich. 


His Collection of Models 
Seems to Be Growing Fast 

Ys fnhing the Its tou of your 
ew ‘magazie, Seater 
Moses, Keep up the dope on ship’ and 
coach models, 'ee built, since May, 1983, the 
Texas, Indianapolis, Hariford, Manhattan, Ses 
Witch, Tramone aly- Hla (Concord sae 
coach}, and Cody: Coach. Tam now starting 
‘nthe Suullow Give Capt, Armitage Me 
my bet rerards—J.AS, Baltimore, Md 


Solution of Right-Angled Triangle 
Problem Thirty-five Centuries Old 


wo large squares [YP ® | 
aeenalanueene f/) 4 


triangles are 
construction. The’ re- 7 
sult proves” that the 


Siac on the pas 
Case ofc an 
fies eq to the nas 
Sf the Suse oe the 
other Teal 
roves ral at 

aera 
1G unread by this pot Ferien 
facut tetbooks on pouty “CW, 
Grothe, Cali 
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Explicit Rules For Fixing 
Your Erratic Old Clock 


‘se force; just hold it up and jiaale 


that you don't want if ou and it 
ut, Newt. tind ut what asthe dock 
ou fx it If the mainspring is busted, pat 
a new one. OF, you can wind a 

‘around the arbor shaft, fang a brick on it 
‘2 weight, sad rail the works 10 the 

Bouse door (his wethod has been Kaew 


Es 
EER: 
a EB 


E 
Pais 


fi 


ings are 
serve the 
tered anv true, See also 
that the outside cal vi. 
brates ‘eactly between 
the curb pis. Next, put 
{iim beat by. rotating 
the collet on the stat. 


usted to the escapement. Now ob 
ispring and see Uhat it is cen 


ba 
fein vines If this 
does no ood take ita 
Spar but in putting 
tocether doo get the 

ing im upside own, for that would 
fame ft to rum backward 1b this time Jou 
fave decided that you are too busy to hx ae 
lock, pot all the pecs foto grape basket o 
tak pl a cover i well so that the neh 
tors will think you are carrying eazy. Sea 
{oto a jewelry fore and expain in dtall owe 
the clock jiealed off the top sbelt of the whats 
Bat a landed on the brick that holds the 
door open. ‘Toe jewelce won't dapate what 
‘you sits he wil Jost ake the bl two dole 
lars instead of Bity cents, The sare rales 0 
for ing watches, Jou bere a wate 
Small iso reason why can't rua as fast at 
tr taster than a dock. I have seen avery 
Small watch beat & town lack by four Dour 
Ione night. Rewulating a watch is cary. just 
Cunt te beats for three hous Tt beats ve 
times a Secon, $00 & inate. 15000 an hou, 
{S00 a day’ and 1S7 80000 8 year. Te 
mses two beats a three hours by correct, 
Count, turn the timing screw one ten-thon 
‘Sndth of a turn to the rahe: Heck, is ey 
Grab 's monkey weesch and hoi St 
WG, Exes, ows 


Know All Things, Says 
This Broad-minded Reader 

Hiraz are some thoushts for the young fl- 
Jows who want you to give your maging 
‘over exclusively to their particular hobby. I 
Sm proad of powewing come Knowledse of 


‘even inthe prosaic Inbors of janitor, gardener, 
and printer’ devil in my early days. One can 
ot learn too much, or of too many different 
things. For cuceess ia the modern world, oe 


It’s the Natucalists’ Turn 
To Swallow their Words 


Sg te maa fat 
presets eats area! 
er ieee cae 
erie oe ae 
rAd rs anes ML 
meres 

pa! 
mbes 98, have “had 
Svea 
pany 
a ie 
pele 
2 om 
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lake their young into their mouths. Whether 
this is for protection or to swallow them is 
the snake's business, for T have even kes use 
for a saake than T have for those nuts who 
ty to measure the world with their tongues, 
‘Sclentists—bah! When a lad, T chased stakes 
fand was chased by them. Some snakeologists 
lhtve stated that no snake can strike beyond 
io neh. potty now this fo be 
luntrue. In the spring of 1910 1 barely escay 

being batten “when sinall snake coiled and 
struck at me. clearing the ground for a dite 
tance of practically twice its length, Recently 
fone of our know-it-all, in a question colursh 
i'w newspaper, gave this answer in regard ta 
the op sme: Fin all my wide experience f 
have found 0 definite proof that the hoop 
soake ever existed." And, of cours, bis expe 
Hence and opinion carries more weight than, 
the experience of thousands throush the past 


‘centuries. We have people at Zion City, Til, 
‘who Koow that the earth is lat by, the same 
feidence, Well, so much for the snakeolori 


‘eke wane vs te pune Bloom 
Sed Hi, Mick SPE Blo 


Urges War on Waste 
of Coal and Oit 


We: rane ourselves on our scientific invene 
tions to. promote  eficiency and prevent 
waste. Vet we are very wasteful of two of our 
natural resources that cannot ‘be replaced, 
Coal and coil. Thave yet to learn of one thing 
that is being done to conserve these resources 
Why not require automobiles that cannot 
make 2 gasoline mileaze fixed by law, t0 be 
junked? ‘Why "not require auto manvfactar= 
8 10 meet this gasoline mileage in thelt New 
ears? FWY, Newport News, Va. 


What a Shock to China 
This Deep Hole Would Be 


Hisxe’s a question a friend put to me re- 
cently: Where does the force of gravity end? 
Sgpme Te hot tet thro the eth 
‘hen tet 2 stone: 
fall so. that it would 
‘drop through the bole 
Howe far would ie fall, 
ner words 
Shere would it ston 
Falling? We could ot 
find an answer and Ge- 


interesting, T would Ike more artiles of that, 
kind GPO, Boewaran, Java. 
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Fighting the Vides of the Golden Gate 
In bridging the Golden Gate at San Francisco, engineers have tackled 
what is said to be the most difficult underwater construction job ever 
attempted. This photograph shows theimmense fender, 1,100 feet from 
shore, that shelters the base of the southem pier from tidal action 
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Can Science 


Amazing experi- 
iments, now being 
conducted by ex- 
perts, indic the 
Scans of start- 
ling the heart again 


after it has ceased 


| to function 
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Raise s#e Dead? 


NA spotless laboratory three white- 
fgowned men stand around an op- 
erating table. On a cloth lies a per~ 
fectly sound and healthy terri 
One of the men fixes a mask over 

the d's mule, while anther tur the valve 

‘on a tank of nitrogen. Its supply of oxygen 

‘cut off by a gas that itself cannot support life, 

the dog after a time ceases to move. ‘The mus” 

cles relax. The dog is dead. 
‘Then for what seme an ceriy, thew 
owned men busy themselves wit 

‘eedles and mysterious liquids in t 

vials, Four minutes pass One of the men looks 

at his watch. Another fills a needle from one 


‘of the containers, then thrusts it into the chest 
‘of the dead dog until the point pierces the 
heart. An oxygen mask is placed over the 
dog's muzzle. 

‘Nerves grow taut as the experimenters strain 
forward over the dog. A stethoscope is placed 
over its heart, ‘The man using the instrument 
gives a cry of excitement. The heart has be- 
gun to beat. The dog, dead four minutes, is 
living again. In a day or two he will take food. 
Within a few weeks he will walk, run, play 
and obey commands. 

"As simply as this is realized a dream that has 
fascinated men for centuries, The dead has 
been brought back to life, True, it is only a 


" 


dog, but Dr. Robert E, Cornish, the dar~ 
ing young California scientist who is thus 
table to thwart death, prophesies that a 
‘man, dying similarly of suffocation, can as 
easily be revived, In Baltimore and Cleve- 
and, in Russia and Switzerland, other 
scientists, following other lines ‘of re- 
search, make the same prophecy. Some 
of the miracles of the past wil, they say, 


itis dy electric shock They 
ed bythe paradoxical 

Saeed diecss ‘wane ume dee 
while stronger shocks frequently do no 
ore than momentarily interrupt heart 
action, Seeking an explanation, they found 
that light shocks disorganize action of the 
hheart muscles, and these, unable to act ia 
unison, cana. pump blood. ‘The exper 
renters applied electrodes carrying a 

rent of aout one ampere directly to the 
heart of an unconscious dog. The counter- 
shock stopped the disorganized fluttering 
and the heart resumed its normal bet, r= 


artificial heart invented by Dr. 
‘hanenko, succeeded recently in bringing 
back to some semblance of life a man who 
had banged himself. Declared, dead for 
three hours by competent physicians, t 
sul body wat urted tg the labora 
tory. ‘There the surgeons slit an artery 
nd vei, and into each incision inserted 
tubes leading from the mechanical heart. 
‘The electric motor was started and a 
Theta, he Hood posed through the 
the vein, lood passed 1 ‘ 
artificial lungs of the machine, where im- 
purities were removed and’ the blood 
charged with oxygen. Another pump then 
forced the puried blgod ato the artery. 
Slowly asthe body cell absorbed the ie 
ving oxygen, the man opened his eyes 
and looked at the doctors about him, as a 
man in a stupor might do. But after two 
‘minutes the spark of life flickered out. 


R 


post f days aco, 2 woman lay on 
rating table at University Hospital 
fimore- An attendant suddenly cried 
z stn the patent. Tae srgeon, through 
sein the pati ‘surgeon, 
4n incision already made, thrust his hand 
Under the diaphragm and clasped the mo- 
oni, beatin his gee Comnt 
sow, be eratly peed 
throogh the went body At lat Gt 
u tthe woman's it last 
heart began to beat of its own accord. 
‘The operation was completed and the 
woman recovered. 

‘In. Geneva, Switzerland, a persistent 
ist experiments with bodies of persons 
apparently drowned or shocked to death by 
electricity. There is no pulse in the bodies 
‘or any other sign of life. The experimenter 
massages the heart lightly for ten or fif- 
teen minutes. In many cases the stiled 
heart has responded and the man has re- 
covered. A French doctor, although he has 
not restored life, has made an experiment 
as interesting. Taking an infant that had 
heen dead for twenty-four hours, he has 
saree the heart and cased io beat 
of its own power. In Japan, another 
Scan has one ibe sme withthe Sead 

rt of a Young 

‘Attacking the problem from a different 
angle, Professor Wilder D. Bancroft, of 
Cornel, is seeking to postpone death A 
simple chemical, Known as sodium thoda- 
nate, would, be declares, increase a man's 
life ‘at least two years Taken after a 
man reaches forty-five, the chemical would 


prevent hardening of nerve and brain t+ 
‘ue and increase resistance to disease. 

‘Stil, the actual restoration of life in a 
‘man known positively to be dead has not 
yet been accomplished, Dr. Cornish, elated 
4t the sensational success of his experi- 
ments with dogs, wants to make the al- 
tempt, “He is now seeking permission to 
experiment wih «imi tected by 
polson gas. ‘Given the body aiter phy 
fians had declared the man to be dead, 
hhe would strap the body to a teeterboard 
‘and attach electrical heating pads to the 
Timbs, ‘Next a chemical known as methy- 
Jene blue would be injected into the veins 
to neutralize the poisonous fumes that had 
‘cused death. Pure oxygen would then be 
‘purmped into the lungs through a mask and 
the teeterboard rocked slowly to keep the 
‘blood in circulation. 

‘As a last step, the life-giving uid would 
be injected into a large vein, Consisting 
‘mainly of human blood, this would conta 
adrenalin, or epinephrine as it is known in 

list of drugs. This substance, as 
causes the heart to contract 


restoring 
pulse even 


sharply, 
after the beart on 
its own account has 


ceased 10 nat. Fol 
Dr. Cornish believes Ck 
firmly that the dead 

man would live. He 
does not agree with 


Tess 
specialized cells, 
break down rapidly. 
‘An American author- 
ity holds that brain 
cells begin to fail 
the moment the 
heart stops, or even 
before if the pulse 
should be greatly en- 
feebled. A French- 
rman sets the time at 
twenty minutes. af- 
ter death. Many 
scientists according- 
ly hold that a man 
restored tolife might 
be blind, wholly ‘or sai 
partially paralyzed or even feeble-minded. 
‘Dr. Cornish, in his experiments with 
dogs, has sought to prove this fear un- 
founded. Lazarus V, the terrier he asphyx- 
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fated and then brought back to life after 
four minutes, bas apparently recovered 
normal intelligence. Tt was suggested that 
this restored brain power is merely an- 
other example of an animal's ability to act 
purely on its instincts. Dogs with the gray 
matter removed from the brain have been 
taught to respond to certain signals. Laz- 
arus V, however, has gone far beyond this 
basic evidence of intelligence. Since be- 
ginning his second life, he has learned to 
bark and eat and to stand alone. He has 
even taken a few wobbly steps 

‘The groundwork for the methods used 
by Dr. Comish were laid unconsciously 
by a London physician in 1855, ‘The phy- 
sian, Dr. Thomas Addison, of ‘Ring's 
Hospital, was interested only in finding a 
cure for'a strange malady. The ailment, 
afterwards known as Addison's disease, a 
fected the heart, gave a copperish tint to 
the skin and left the pulse feeble and i 
regular, Addison discovered that it. was 
‘eaused by failure of the suprarenal gland, 
{4 ductless capsule about two inches long 
above the kidney. The secretions of this 
then little-known gland had a mysterious 
effect on the heart and blood vessels. 

‘Research men. soon succeeded in mak- 
fing an extract of the gland. ‘This extract, 
it was discovered, had also the remarkable 
power to prevent bleeding and for years 
it was used for this purpose in surgery. 
But the extract was unstable; when ex- 
Bote, to alr quickly lost ‘its power 

Scientists in. many parts, of the world 
sirugled to ioate te ative principle of 
the gland, as chemists in later years ex- 
tracted the vitamins from the fats and 
other matter in cod-iver ol, 

‘Then in 1900 a Japanese scientist, work- 
{ng in America, ‘succeeded almost _over- 
night, Mere chance had led him to under- 
take the work, He had come to America 
ten years earlier to introduce his own 
‘method of making whiskey. Retained by 
a distillery at Peoria, Minois, he aroused 
the jealousy of other di snd malt 
makers and. one ery was 
‘burned (0 the ground. Discouraged and 


REPRODUCING ANCIENT MIRACLES IN THE Lal 
‘seen working ts fetote 4 deud dog to lle. Th 
Sevaflly that i waa retored 0 fal heal 


i, he, went to New York and interested 
2 inedicine manufacturer inthe discovery 
the distillers had spurned. This maniac: 
tare, lke thers atthe time, was heenly 
intersted in the problem of suprarencl 
land extract Hs ave the job of finding 
evactve prccpte to the Topeacse 
iting up nbortory bbe basement 
of is New ‘York opurtnety the latter 
trent resolutely to work and within a few 
Tmonths proded a powder of fine, white 
Crystals What-contained the active 
tie ofthe and. Tt was slighty biter 
to the taste and would instantly bleach 
mucous membranes Its discoverer, Dr. 
fokichl Takamine, named. i adrenalin 
for all the importance of bis 


17 died in 1922 without knowing that 
adrenalin, sometimes under other names, 
would one day he used to perform see 
ing miracles. Not until 1923 in a St. Lo 
hospital were is amazing pss 


‘A white-haired old man walked into the 
hospital critically il and was operated on 
at once, Two weeks later a second opera- 
tion was found necessary. After the anaes- 
thetic had been administered, the old man 
ceased to breathe and the supersensitive 
électrocardiograph showed no heart action, 
Arificial respiration was applied without 
fffect. ‘Surgeons then decided upon what 
seemed a desperate course. They prepared 
4 solution con- (Continued on page 108, 
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Clever Detectives Solve 


Arthur Kou 


IMPORTANT witness against 
Bruno Richard Hauptmann in 
his trial for the kidnaping of the 
Lindbergh baby is—a piece of 

‘wood! Experts of the U. S. Forest Prod 

ucts Laboratory, in Madison, Wis, be- 

lieve that they have traced the maierial 
cused in the kidnaper's ladder to a lumber 
yard in the Bronx, New York City, where 
the German carpenter was once employed. 

‘Early in the investigation of the kid- 
raping, Col, H. Norman, Schwarekop, 
superintendent of the New Jersey State 
Police, asked the help of this special 
division of the Forest Service to develop 

chies that might be revealed by the 
ladder, An intensive technical examina 
tion by Arthur ‘Koehler, senior wood 
technologist at the Laboratory, revealed 
not only the kind of wood used in the 
ladder, but also certain distinctive and 
peculiar markinas, 

‘On the basis of his conclusions as to 
the causes of these markings, Koehler 
examined lumber samples from mills 
scattered from New Jersey to Alabama. 
‘The persistence with’ which he worked, 
and the possible importance of his find 
ings, have attracted nation-wide attention 
to the seeming miracles that. can be per- 
formed through wood identification. 

‘Wood is a telltale, Let. criminals be- 
ware of it. Tt can change its inner struc~ 
ture no more than a leopard can change 
its spots. Under a high-powered micro- 
scope, and sometimes. with the use of 
polarized light, which brings out differ- 
ences that ‘cannot be scen in ordinary 
Tight, wood which has even been ground 
into’ sawdust, petrified, or burned into 
charcoal has been identified by experts at 
the Forest Products Laboratory. 


4 


raining & piece of wood foe somparisoa with 


By K. Y. SANBORN 
Before the Lindbergh, kidnaping  in- 


‘vestigation, Koehler’s work in wood iden- 
tiation figured in. another sensational 
ase, This was in the so-called “"Yule- 
bomiy” murder mystery, which occurred 
in Wood County, Wisconsin. In this case 
a bomb had been mailed to James A. 
‘Chapman, a member of the Wood County 
Dramnage’ Commission, which had been 
having serious disputes over its right to 
order the drainage of certain farm lands 

‘AL three o'clock on an afternoon two 
days after Christmas, Chapman's grand- 
Son brought into the’ living room of the 
Chapman home a package that had a 
rived in the rural mail delivery. Interested 
jn what appeared to be a belated Christ- 
mas gift, Mrs. Chapman bent over to 
veateh her husband unwrap the package. 
As be untied the third of three string 
‘which held it, there was a sudden explo- 
sion, shattering his left hand and severely 
injuring his left leg. Flying pieces from 
thebomb struck Mrs. Chapman about the 
head and body, resulting in ber death the 
following day. 

‘Suspicion centered on a farmer named 
‘Magnuson, who had had violent arguments 
with Chapman concerning the right of the 
Drainage Commission to drain a portion 
of his farm. ‘The case came to trial in 
the Circuit Court the following March, 
before a jury of eight men and four 

Exhibit A in the case was a. piece of 
‘wood about five inches long and one and 
‘one fourth inches square. (A reconstruc- 
ton of the bam Bd exashed that 
had consisted of a piece of g3s i 
inserted in a block of white lm. ‘Charged 


Remarkable 


ith pic acid the bomb 
# metal trigger, or re- 
lease device, similar to. a 
timing device on a gas engine 
fon the Magnuson place. 

‘Wood shavings “found in 
Magnuson’s workshop | had. 
been exhibited at a pretiml- 
nary hearing beld shortly 
after Mrs, Chapman's death, 
‘At this time Magnuson’s law- 
yer had termed a "*waudeville 
Act” the attempt to use these 
‘wood shavings to link Magnu- 
son with the crime, particu- 
larly since the shavings were 
‘of ake while the wood used 
jn the bomb was white elm, 

Federal inspectors made a 
second investigation of Mag- 
son’ "workshop, At fit 
the appearance of the shop 
had “Borne out “Magnuson 
claim, that, he had no white 
elm in his “possession, but 
shavings. and sawdust of that 
‘wood, which had apparently 
escaped his notice, were found 
behind a leg of his work 
bench, 

When the ease came to trial, one of 
the star witnesses. was Arthur Koehler, 
who testified that these seraps ad been 
identified at the Forest Products Labora 
tory and that they had been proved to be 
of the telltale white elm, Members of 
the jury declared, after they had found 
Magnuson guilty ‘of murder inthe first 
degree, that the combined testimony of 
Koehler and of experts in metallography 
sent from the University of Wisconsin to 
help identify other parts of the bomb, 
played a leading part in convincing them 
of Magnuson's uit 

Tanocence aswell as euilt has been 


[A braided whip from the lacebark tree, one of 
‘he Sda'sptcintens identified at the Laboratory 
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Secrets Hidden in Wo 


Tests Identify Unknown Materials 


‘established through wood identifications 
made by, Koehler and. his associates, 
During ‘the celebration of a football 
victory at the University of Wisconsin, 
quantities of alcohol “had been stolen 
from a storeroom. The thief had gained 
entrance 10. the storeroom by boring a 
hole near the lock with an auger. A 
suspect was cleared when wood fragments 
found in his auger were examined by 
Koehler and proved not to have come 
from the door. 

The Lindbergh case is mot the first 
“ladder case” ‘with which Koehler has 
been connected. Two painters of Toledo, 
Ohio, were injured by the failure of 
ladder rung which was supposed to sup- 
port a ladder jack and one end of a 
Scaffold. ‘The injured men brought. suit 
for damages against the company which 
had made the ladder. Koehler conducted 
a demonstration in court, explaining: the 
characteristics of brash and. sound: ma- 
terial, and showing the possibility of 
{injury to strength of | rungs through 
rough handling,“ Ater, iting to his 
testimony, the court decided that the 
ladder company had not been at fault. 


HERE is romance and adventure con- 
nected with the work of wood identis- 
cation, Not long ago the services of the 
Laboratory were sought by a salvage 
company which was trying to gain access 
to a ship sunk 134 years ago off the coast 
of Delaware. In_ diving operations two 
ships ad bein dicovered in close prox 
fmity to each other, and in order to 
save the expense and’ danger of enter 
Doth, ships, the divers took specimens of 
‘wood from each ship. ‘These were sent to 
the Forest Products Laboratory, and the 
designation af one specimen as) Jamaica 
dogwood and the other as a species of 
juniper helped the salvagers determine, 
bora search of marine reads, which wa 
the treasure 
“The tmystery which sil conceals some 
‘of the past ean be partly lifted by means 
‘of wood identification. When Ttalian 
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Reena sheoniemergl 


en jet Mussolini's instigas 
tion, tof Lake Nemi and 
‘uncovered the galley that nearly 2,000 
years ago had been a floating palace of 
pileasure for the Roman Emperor, ( 


ul ‘of the first things that was 
the identification of the wood 

arious parts of the ship. 
‘The predominant wood, of Aleppo pine 
‘owing to its high resin content was in 3 


Brsiest state of preservation, despite 
wing been immersed in water for hun- 
dreds of years, Even today in the hills 
fand low mountains of Umbria, Pinus 
hhalepensis is a, profuse variety. It is 
probable that this was the timber most 
readily accessible 2,000 years ago. Judg- 
ing from the remarkable 

dimensions of the lumber 

from which the reat Beams 

of the keel and the large 


ny 


i 
mii 


boards of the belting were cut, we can 
believe that very beautiful forests must 
have existed there at that time, 

In order to determine the history of a 
treeless prairie valley. in the southern 


part of Florida, wood specimens were 
Submitted to the’ Forest Products Labo 
tory for identification. In ditehing opera- 
tions in the Kissimce Valley a number 
of tree stumps had been” unearthed, 

indicating that at one time these 
Draires were forested, Two of 
the specimens were of yellow 
pine, while another “had the 
Characteristics of, wax myrile, 
Of which two species grow in the 
South at the present time. 

‘A stump found where an 
Alaskan glacier had receded was 
examined by Miss Gertrude 
Griffin, microscopist in Kochler's 
section on wood identification, 
fand found to be spruce. Miss 
Grifin has noted, in her varied 
experience in identifying wood, 
that many ancient oF fossilized 
Specimens: coming fom widely 
separated parts of the world, 
are spruce. 

Koehler. s 
‘woods, makes his own interest- 
ing, comment. 

“Sometimes we receive partly 
decayed wood, such as that from 
‘ld (Continued “om page 114, 
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ODD AIRCRAFT AIDS TRAFFIC STUDY 


Wrtex police of Paris, France, recently 
undertook to study traffic conditions, they 
hovered over the city in the hybrid aircraft 
shown in the picture above. The lifting part 
of the machine isa non-rigid army observa 
tion blimp, This has been turned into a 


YEAR-ROUND DOG COUCH 


A nog lover may provide all-the-yea 
round sleeping comfort for his pet, 
the introduction of a combination ‘couch 
that must appear luxurious to canine eyes. 
Built like a bed in miniature, it offers a 
warm mattress for a winter-day nap, to- 
ether with an overhanging canopy as a 
shield from drafts, In summer this canopy 
serves asa hammock where the dog may lie 
to keep cool, as shown above. 


Combination dog couch, a8 it i eaed in winter 


16 


dirigible by adding a modified airplane 
which contains a motor and controls, and 
has skids instead of landing wheels.’ The 
wings are pivoted and, when they are in- 
clined, the craft is able to climb or descend 
at the will of the operators. 


= 


ELECTRIC SOLES KEEP 
MOTORIST’S FEET WARM 


Eurcrricanty heated soles, which may 
be worn inside any pair of shoes, are a 
recent German invention to end the dis- 
comfort of chilly feet during a winter drive, 
Electric current from the car's battery is 
Provided through a. plug-and-socket con- 
nection on the instrument panel, from 
which cables lead to the pads, When the 
driver wishes to leave his car, he can detach 
the cables from the soles, 


FLOATS TURN CAR INTO AN AMPHIBIAN 


By resovixe the wheels of a standard 
sedan and substituting buoyant, drum- 
shaped pontoons, a German inventor has 
rendered the machine capable of traveling 
with equal ease on land or water. Tests 
show that the amphibian car rides sufi- 
ciently high, when afloat, to prevent even a 
drop of water from entering the body or 
engine compartment. Six paddles on each 


of the rear drums, which are rotated by the 
power of the car's motor, propel the car in 
the water. On land, it rides on the flat rims, 
resembling a road roller in miniature, 
Smaller floats than the ones used on this 
experimental machine are being perfected 
by the inventor for use by tourists and 
campers, and will be readily interchange- 
able with conventional pneumatic wheels 
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Horizontal emeioie Scans the Stars 


©, W. Cook at the door of his o 
‘The alencope extends into the other 


Wien 
Cook, wealthy 
Wynnewood, Pa, 
comfortab vatory 
to the weather, Instead, he simply 
steps to the wall of the room and 
gazes into the eyepiece of a fifteen: 
Inch refracting telescope that extends 
horizontally to an adjacent building 
Here a twenty-five-inch mirror, which 
k operates by ten ical 
swings his field of vision in 
ed directio 
Once the mirror is correctly ad 
justed, an electric motor automatically 
tums it at a pace that just compen 
sates for the rotation of the earth, keep: 
ing the telescope trained on any particu: 
lar star. While the telescope is in use, a 
pair of folding doors in the roof of the 
building housing the mirror are kept op 


wishes to look at the 
3. W 
pen his 


‘opening for the mirror. 


MAKES SAW FILING EASY 


Deut saws are sharpened accurately and 
with a minimum of fatigue by the new saw 
filer shown above, whose pistol grip, hold- 
ing a. standard triangular file, is shaped 
especially to fit the hand. By keeping an 
adjustable guide rod parallel with the saw 
blade, all the teeth may be filed alike and 
at the proper angle—straight across for 
ipsaws, and at various angles for cross- 
cut saws. 


FEBRUARY, 1935 


LIGHT RAYS TH 
FROM STAR 


is the late 
ately equipped 
s in the world, which 


The new instrume 
tion f ther 
private observator 


“STEAW HEATED" 
“OBSERVATORY 
———7. 


ELECTRIC ENGINES GO STREAMLINE 


Firrv.srves streamlined locomotives, 
recently ordered by the Pennsylvania Rail- 
road for its projected high-speed passenger 
service between New York and Washing- 
ton, D. C., will be the most powerful ever 


to haul passenger trains. The 4620-horse- 
power engines will be capable of a regular 
‘operating speed of ninety miles an, hour. 
Their design places the motorman’ cab 
near the center, with unobstructed view. 


Stren eet locomotive of he pe te be ot nevis by the Peaeyvana Road 


” 


MIDGET CAR RUNS ON TWO WHEELS 


‘Tnovert it has four wheels, a midget car exhibited in England 
runs on only two. The tiny machine is balanced like a motorcycle, 
‘but is guided by a steering wheel instead of handlebars. Two small 
auxiliary wheels keep the car upright in turning or stopping. The 
narrow body, equipped with a windshield, seats two persons. 


POLE COMES DOWN FOR PAINTING 


J ‘Wnts a flag pole 
of recent invention 


needs painting, 
steeple jack need 
climb it. A crank, 
operating a worm 
gear at its base, 
lowers the pole to a 
horizontal position, 
in which a better 
and speedier job of 
painting may be 
done. The photo- 
raph shows the in- 
vention applied to a 
forty-two-foot steel 
flag pole, in the ver- 
tical position. 


‘The unvaua de 


NOVEL GEAR DRIVES BICYCLE 


Ax eccentac, star-shaped disk serves as both hub 
and spokes of a novel driving wheel for bicycles, de- 


‘vised by a Long Beach, Calif, inventor. The five-sided 
isk transmits power to the rim through four rollers 
upon which it is free to tum in either direction, the 
weight of the rider locking the inner and outer wheels. 
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Evex within the 
shadow of the Arctic 
Circle, model makers 
are to be found. The 
photograph at the right 
shows an Eskimo boy 
of the Ungava district 
of northem Canada 
trying out his minia- 
ture sailboat, with a 
flour bag serving as a 
sail. The model is a 
faithful reproduction 
Of the oomiak, a large 
type of Eskimo craft 
‘with wooden frame and 
hull of sealskins, which 
accommodates ten oF 
‘more persons. In favor- 
able wind a square sail 
is used; otherwise the 
craft are propelled by 
broad paddles. 


HAMS EXPLORE ULTRA-SHORT WAVES 


To exrtoxe the little-known of ultra-short waves, with 
‘practical television as their goal, radio amateurs have set up a five> 
‘meter station in New York City with its special telescopic beam 
antenna, shown above, atop a hotel roof. Using only fifteen watts 
of power, the station has established two-way voice communica- 
tion with nearly every town within forty miles. The tests prove 
that such transmission is possible over considerable distances, 


FOUNTAIN BRUSH 
FOR STENCILING 


Haxpy for stenciling, a new 
fountain brush contains a gener- 
cous supply of ink in its handle, 
Even flow of ink to the bristles 
is assured by pressing occasion- 
ally upon a button that operates 
1 diaphragm pump, as shown in 
the illustration, This forces the 
diaphragm inward and keeps suffi- 
cient ink in the bristles for con- 
tinuous stenciling, 


ESKIMO BOY IS SHIP MODEL FAN 
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Electric Robot Trains Singers 


fowrano 
Practice 
Boom 


ES, 
Dearie 


SINGER WEARS 415 OWN 
PART INHEADPHONE 8D 
FOLLOWS IT WiTH VOICE 


‘sound-Fis Macunte REPROBUCES 

FouR-PART Music, TRANsMTTNG 
ACH PART OM ‘SEPARATE WIRE TO 
CORRESPONDING PRACTICE ROOM 


LECTRIC singing master that 
wickly teaches boys to blend 
their voices has been perfected 
by Capt Richard HL: Ranger, of 
Newark, N. J., as the latest of his’ in- 
‘ventions in’ the field of electrical music. 
Hitherto the instructor of a glee club or 
choi has had to train the bass, tenor, alto 
fand soprano groups one at a’ time, ‘later 
bringing them all together. ‘The new ap- 
paratus, however, enables all the singers 
to practice at once. It has already been 
used successfully to train a group of sixty 
that cals itself the “Electro Chott.” How 
it works is shown in the accompanying 
diagram, ‘The heart of the apparatus is a 
soundflm machine especially designed to 
lead ‘the singers in their parts, which is 
set up in a “control room” of the elub- 
house where the singers practice. The ma 
chine resembles the reproducers used in 
sound movies, with one important dilfer- 
fence. Music recorded on the film is spit 
8p Tug, four separate soundtrack, or 
responding tothe four singing groups* 
parts, Each part is picked up by a sepa- 
Tate photo-clectric cell and. transmitted 
Sectally to one of Tour separte peace 
Se Coe 
singers 0 cular group 
part through a loudspeaker or through in- 
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CHOIR MASTER 
SovTeO Boom 
CUTS IN bueRoMWONE 
Toone vegnar 

ro simcene 


‘The diagram above shows how the electric 
hole master works, “At right above, ie a 
Sip of the sound firm used In the machine 


dividual headphones. A microphone in the 
practice room picks up their singing and 
carries it back to one of a bank of loud- 
speakers in the control room. Here the 
leader of the choir listens to the blended 


Sound.fim machine which leads chote boys 
in their parte, The auto lamps are exeheta 


voices. Should he desire to speak to any 
group, he simply throws a control-board 
Switch that disconnects the. soundsfilmn 
‘machine from one room and cuts in a 
control-room microphone instead. Thus 
he may correct a mistake or give special 
faaracions, Bort of the Eleto Cha 
ind no difficulty in manipulating the 
praus, as Capt, Ranger encourages them 
to do, "Most of the directing is done by 
sroup leaders selected by the boys them- 
selves, making their musical training an 
adventure rather than a chore. Mechan- 
ically minded members of the group have 
even shouldered the task of keeping the 
delicate electrical parts in adjustment. 
Tf desired, a fifth sound track may be 
‘added to. the film bearing the part -mel- 
dies, this additional track, bearing the 
musical accompaniment with which the 
boys will eventually sing in public, This 
sound record is used for the final re- 
hhearsals of the united groups, after they 
have perfected their own parts separately. 
Certain refinements have een ‘made in 
the system as U It of suggestions 
from the bays themselves. 


ine 
‘an alrsite mente of beisgiog 


American “Devil's Island” 


ened electrically’ and. mechanically 
men from widely sep “Ty 
ran guards hand-picked from other 
stomnatie platols ides, abd machine 
etic ntrmens that evel the presence 
‘or knives on the persons of priscuers or visi 
ments; one and one half miles of water 
whose current defies all but the strongest. swimmer; patrol 
Boats of penitentiary and coast guard; prison radio that can 
imimon 200 police cars to the shores of San Francisco Bay in 
five minutes, 

Thus, through science and skilled officers, does Uncle Sam 
suard 211 of the world's worst felons on twelve-acre Alcatraz 
Island, a bleak rock in San Francisco Bay which for nearly a 
century has served as a prison. ‘Recently the old cell block Yas 
ireen reconstructed internally, with the iatest types of scientific 
devices ready to quell instantly any uprising oF call upon law. 
fenforcement agencies the length of the Pacific coast for aid 
should a prisoner escape. ‘Today Aleatraz is the most formida- 
ble tock-bound prison fortress the world has ever known, far 
more securely guarded than the famous French Devil's sland 

‘Uncle Sam holds litle hope of reforming the crooks be has 
arcerated there. He sent them to Alcatraz for three reasons 
to make sure they ‘will not introde themselves. among law- 
abiding citizens before they have paid their penalties to society, 
to save them from the poraible wrath of thelr enemies, and £0 
Imake it impossible for them to spread their evil influence 
Among less hardened criminal, 

For some years the Department of Justice has practiced 
segregation of prisoners. Heretofore it bas taken the form of 
Separating younger prisoners and fisttermers from two- and 
three-time losers, hoping thus to reform many of them. Now 
Uncle Sam has moved to the other end of the line and Isolated 
the touthest. From now on the Department of Justice will 
Strive to Keep them by themselves in what is considered the 
world’s fist escape-proof prison. 

Segregation has had a large part in federal programs in 
reforming offenders against society,” Warden James A. Johns 
told me. “Camps, farms—prisons by whatever Rame—wit 
liberties within each institution serve to help rehabilitate Tess 
hardened convicts. At Alcatraz we reach the form. of prison 
where maximum security. with limited privileges is sought 
Generally, these men have had opportunities in other prisons 
to reclaim themselves; but now thetr records make it necessary 
for the government to lay emphasis on their securt 

For that reason the Department of Justice hit upon the idea 
of reconstructing Alcatraz and using it-a8 a prison for these 


fedleral prisons, armed with 
suns 

hide 
barbed-wire 
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On a Bleak Rock in San Francisco 
Bay, Uncle Sam Has Reared the 
World's Most Formidable Prison 


By ANDREW R. BooNE 


vwerfat Bondlights, radio equipment 
‘preventing escapes and deliveries 
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Supper—pork and beans, com bread, potato salad, apricots, 


eile He enables prison subories vo take advantage ef | "Department of Tasice ofc, a planning the new Al 
ac » It rison at rities to am Justice officials, in new Alcatraz, 
natural surroundings. have attempted to outguess every move gangland might make. 


Elaborate precautions have been taken to guarantee security. Any attempt to liberate a prisoner presumably would involve 
‘The cells are built of toolproof steel, with window guards of a boat. For that reason no craft, regantless of size or owner- 
the same metal. Doors are locked automatically by remote ship, is permitted within 200 yards of the rocky shores. No 
levers. One door or all doors by units of fifteen may be opened visitor is permitted unless he presents a pass signed by the 
simultaneously, When prisoners march from one building to Attomey General of the United States. No prisoner may see 
another, two men are required to open each door. A gate a visitor during his first four months (Continued on pa 
kkeeper and an armorer, the former swinging a lever and’ the 
Itter pushing a button to close an electrical circuit 20 the key 
can be turned in the lock, must work together. They see cach 
other through a bullet-proof glass window and talle with exch 
other through a microphonic unit, yet it le for 
prisoners to reach both of them at’ ance and thus force their 
‘way from the cell block. 

‘No weapon other than those comprising the carefully counted 
and dout is permitted within the 
prison, All visitors, including state and federal officers, are 
searched by a hidden electrical the 
prison, At several points where prisoners or visitors must walk 
{in single file two detectors are hidden from view. Any Eun 

of even a nail interferes with the electrical circuit in 
re detectors, Nearby a buzzer buzzes and a light 
ning the guard that someone is carrying a weapon 


fo quiekly tho gu 
{ake him aside for 
Many’ prison. b 
room where, piso 
umbers, bu pre 
Vide themselves with weapons in the form 
Of knives, forks, and spoons, “Scattered 
fround the ceiling of the Alcatraz eate~ 
teria are ghtly-poished oval 
disks, not unlike automatic water speink- 
fers, ‘Hidden behind thelr unimmposing ex- 
terlors, however, are outlets for tear gas, 
Although guards mingle with the prisoners 
‘without firearms, a single tum of a wheel 
by 2 quand standing behind bullet-proof 
last will flood the dining room with gas 
tnd leave the pritonces gasping for breath 
"The prisoners are marched. from. cell 
blocks co the dining room in small groups 
On entering, each i given a knife and 
fork At the close of the meal, he checks 
in his wensils, 
Although they are accorded. fey privie 
tas, the priors ae ed wll. Here 
a typieal day's ment 
Breakfast—ontmeal and milk, fried 
bologna, ssumge, cotiage fifed potatoes, 
toast oleomargarine, and colle. 
Dinner—bean soup, roast beet and 
gravy, stringless beans, mashed potatoes, 
fread) oleomargarine, and coffe 
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WoRLD’S 


RESTS ON SUNKEN 


existence, the 1 
now being thrown over the 
water between 


centirely new method of 

Soaring 300 feet above the water, this 

tower goes down 180 feet to bed rock be 
Jow the mud bottom of San 

Bay. Upon the ponderous mass of the 

central pier will fall the task of anchoring. 
the abutting ends of the two 2 

ss that comprise the’ span, 

ihle to cover the two miles 

the island 

Yerba Buena with one span, So two sus- 

pension bridges, anchored in mid-channel 

fentral pier, are being built 

The new type caisson, sunk for the be 

arge-like 


few feet of the bottom, ‘These last few 
{cet were of steel to form a cutting edge 
that would slice through the mud on the 


afloat, the cuisson looked like a 
pechives. The hives. were 
steel domes: welded to the tops af filty 
the caisson, 


compressed 
sir and the caisson, thus made buoyant 
ved to a point in the west chi 
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LARGEST BRIDGE 


SKYSCRAPERS 


the exisson and stifles cranes set upon the 
timbers. A plank fender. was. then Dull 
round the calson to protect it from chance 
Collision with boats oF debe 

"Through jointed) metal pipes called “lex 
phant trunks” by the workmen, concrete was 
Poured around the tubes until the increased 
Weight of the caisson almost submerged it 
Workmen with acetylene torches then cut the 
domes from the tops of the Lubes, removing 
only'n few at a time so as not to disturb the 
taisson’s buoyancy. ‘Twenty-foot lengths were 
then added to each tube and the domes 
welded to the tops of the new lengths. AL 
The same time, the timber sides of the cal 
fon were built up, More concrete was poured 
in, offetting the buoyancy of the added tube 
Sections, ‘Thus the caison was snk until i 
fettld in the mid about eighty feet below 
the surface 

‘When the caisson, now a mass of concrete 
honeyeombed. by. the hftyeive. tubes, was 
firmly embedded ia the mus, ie presse in 
the ties was gradually released, care being 
{aken hat the structure remained. perfectly 
plumb. ‘The domes. were then cutoff and 
ther tubes became shafts for the excavating 


buckets, 
Lowered by cranes, these clam-shel! back 
ets plunged down the tubes and grabbed up 


four cubie yards of mud at a time, raising tt 
aand dropping it into the adjacent hay, When 
harder bottom was encountered, high-pres 
sure water hose was dropped into he tubes 
The jets of water cut and softened the clay 
0 that it could be grabbed easily by the 
Duckets, As the mud and clay were ex 
cavated, the ealsson settled deeper and finally 
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TBE, Yo ly ty 


came to rest on rock 180 feet 
down. ‘The bottoms of the tubes 
at this time were sealed with 
rete a 
boeight filled with water. 
pier was ready for the 
tion of the above-water shaft 
of concrete 
The pier is one of fifty-one 
that will support the mammoth 
bridge. Forty-four will be be- 
ow water and ane will rest on 
bed rock 218 feet below th 
surface, This unprecedented 
number of piers is required not 


only by the great length of the bridge but by the 
‘wide range of structural types repres 


‘The double suspension bridge, which will cross 


the two miles of west channel, is the only one of 
two decks, the 


its kind ever built, It will hav 
higher one accommodating three 

‘ding three truck Janes. and 
‘ar tracks 


the bridge, will have (Continued on page 113) 
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By JOHN E, LODGE 


ECAUSE you can't hear yourself 

tall, new business is booming. 

Radio stars, like everyone else, 

hear the sound vibrations. within 
their heads rather than the actual tones 
that reach the listeners. To bear them= 
fever as others and ths 1 fe 
thelr programs, nearly all op-notchers ia 
recent months. have’ been having. their 
programs recorded on phonograph disks, 
to that they may pl them ove, ad 
Mudy- them’ critically later ‘on. Eddie 
Cantor, Joe Cook, Burns and Ailen 
Paul, Whiteman, Lawrence ‘Tibbett 
and Rudy Vallee are but a few of the 
noted names of radio that listen in 
fon their ‘own Broadcasts by’ thie 
method, 

Tn three eastern laboratories alone 
last year, Uny cutters of steel plowed 
more than 10,000 miles of grooves in 
spinning disks of wax, metal, and 
Composition material to" recordin 
Permanent form programs picked 
from the a 

"At least & dozen studios now are 
in full swing, ‘The oldest laboratory 
did more work in.one recent month 
than in any. previous year. Advertising 

s, hiring talent for the ar, nos 
it almost exclusively from recon 
ins, Tawyers, tourists, dramatists 


stars, are taking advantage of the servic. 


They add to the list of strange reques:= 
‘and queer demands that keep the recor 
makers, busy. 

‘Not Jong ago, for example, an Eastern 
football team ordered recoris ofall th 
broadcasts made during one of 
ames. That night, members of the sqund 
listened to the comments of the an 
nouncers, hearing what millions of fans 


™ 


fetects fn his proeram, 


TO 


had heard during the ume 
2 few hou before 
publisher with branch of- 
‘fices throughout the coun- 
try introduced a new song. 
On the night of its first 
broadcast, he bad records 
made to’send to all the 
y branch managers to show 
how the muse should be 
played and how the words 
Should be sung. ‘Over the 
‘weekend, thestudiotumed 
‘out 100 duplicate records 
fd ad ‘hem. ready. for 
distribution on "Monday 
moming 
Speed is an important 
em inthe reproducing 
work. Many’ sary demand 
That the records be rushed 
to them at 3000 a8 the 
broadcast is over. Some 
send messengers. to get 
them; others come to the 
recording Inboratories to 
hear them} still others want them played 
‘over the telephone 
Lawrence ‘Tibbett always has his re- 
cords hurried to the broadcasting studio 
So he can take them home with kim and 
play’ them before going to bed. ‘He has a 
Eomplete library of his broadcasts. Wal 
Winchell, the gossip columnist. has eves 
thing be says on the air recorded. But he 
doesn't do this Just to ear the sound of 
his own voice. He keeps the records 35 
evidence of what he realy sald in cave 


How Radio Stars 


DEVELOP 


he is misquoted or even sued for libel. 

‘Burns and Allen want their records de- 
livered at their apartment after every 
appearance on the ait, ‘They play them 
over and over to study the timing of 
their gags and to be sure they are not 
rushing their jokes too fast for the lise 
teners to get them, 

One hurry-up call the recording en- 
gincers are sure to get is from stars that 
broadcast twice on the same night. Fre- 
‘quently, a big hook-up goes on the air for 
Eastern and Central states at 8:30 P.M., 
Eastern Time, and then is repeated for 
Rocky Mountain and west coast states at 
11.30 P.M. Every time Gladys Swarthout, 
Frank Chapman, and other stars appear 

the Tee- 
ly after the 
first broadcast so they can go over them, 
to improve the second performance, 

If you visited one of these recording 
studios, you would sce huge desklike 

‘with whirling turntables 


bbe in action at the same 
recording can be switched from one turn- 
{abl othe other 80 no part of a progr 
is lost. 

About the time of the stock market 
crash, in 1929, commercial recording be- 
gan. Tt came in with the depression and 
Consequently got away for a slow start. 
Home outfits, placed upon the market 
for private use, had only a mild success 
The aluminum’ record, which had been 


Sivtamaietn Germany tn circle, wpe 
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Hear ‘Themselves 


NEW TRICKS 


with, var 
possible, In the first days of the com- 
mercial studios, these disks were employed 
‘almost universally. The difficulty is that 
they can be used only with thorn, cactus, 
or casein needles. Steel needles, which 
give a maximum of volume and brilliance, 
fare too hard, 

Wax, or pressed, records, which take 
the steel needles and are the kind used 
for regular phonograph recording, give 
the finest results. But they are out of the 
question for quick delivery. To make 
‘each record requires half a dozen steps, 
including an electrolytic bath and a baking 
at high temperatures. It is from five to 
ten days before the record can be de- 
livered and the cost of recording a fifteen 
Iinute program runs to aot $100 

‘A couple of years ago, a record with a 
metal base and an acetate-composition 
covering appeared on the market, 
‘sprayings of the composition we 
metal and there was a delay of 
days before the acetate was thoroughly 
dried, However, the records, which could 

be payed with sel needles, Were ready for 
delivery as soon as the cutting was done. 

In the constant search for better and 
quicker methods, the engineers have 
‘worked out a number of innovations 
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lately, One disk, imported from 

jermany, is said to give practi- 
cally as good results as pressed 
records. 


from Germany packed like stacks 
‘of pancakes within special metal 
containers. They are baked f 
two hours and hardened after 
leaving the cutting room and then 
are ready for delivery 

‘Another innovation along the 
same line is a disk just announced 
by George W. DanJunas, an 
American radio pioneer, Also of 
an acetate composition, it is non- 
hhreakable, can be made in thirty 
seconds, and is ready for delivery 
the instant it is taken from the 
recording machine. It is said to 
be the product of more than five 

cars of research and upwards 
‘of 20,000 experiments. 

During the last election, radi 
recording was called into play by 
a number of politicians. “One 
‘candidate ordered all of his op- 
‘ponents speeches sent to him for 
study. Emphasis and inflection, 
‘not shown in stenographic reports 
of a speech, often play an im- 


portant part in giving a twist toa sentence 
For this reason, one lawmaker has. sug 
gested that all ‘political speeches be re- 
forded and placed on fi 

Tn a hot focal campaign in the East, 
two party orators ‘Broadcast speeches 
from big stations and had records made, 
More than thirty duplicates were run off 
and sent to smaller stations in the vic 
ity. ‘During the last hours. of ‘the ‘am 
ign, the aie was plastered with thelr 
Ippeal to the voters 

Recording’ laboratories, however, are 
none too enthusiastic about taking the 
Work of candidates. This fact dates to an 
taperience several years ago. "An opti 

ie politician ordered records of every 

thing be said on the radio, ‘He mage 
innumerable speeches and then, when he 
was defeated, the war chest of his party 
‘as found insuficient to pay the bil 

‘When duplicate copies of a record ar 
made, the first-record is. “rebroadcast 
in the laboratory and other disks grooved 
ty the recording machines, Usually. a 
fifteen-minute program fills two twelve 
inch records. Sometimes, larger sixteen- 
inch records will hold the whole program, 
Bot es f the ik bing a 

Imost every ‘ras told, people 

come to the studios and have records 
made to send to fiends or relatives 
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‘one side of a twelve-inch record and some 
3.200 feet of grooving is required to hold 
a complete fifteen-minute program. 
peo the bigest orders ever received 
¥y a recording laboratory came, not long, 
ago, from a peanut distributing’ organiza- 
tion in the south. The company had put 
an elaborate and expensive program on 
the air in a chain hook-up. Then it had 
records made of the broadcast and sent 
duplicates to practically every independ- 
ent radio station in the country. These 
stations used the records for fillin pro- 
grams, To see how the different announce- 
ers handled the material, the company 
ordered records made of many of the 
rebroadcasts which would not reach its 
here offen nthe sul 4 

sr buyers of radio time are adopt~ 
ing the save pls Tn order to get al 
benefit from an especially fine program, 
they are having it recorded and are send: 
ing duplicate disks to smaller stations for 


spot broadcasting. 
‘On several occasions, manufacturers 
have sd. programs which did not 


reach their part of the country after they 
hhad become interested in the feature 
Uhrough recordings. The Voice of Ex- 
perience, for example, was sol 


abroad. ‘The standard rate for such “talk- select the ones best suited to midwestern (Conti page 112) 
ing letters” runs from $1.50 to $2.50, his voice, Other singing stars 
according to their length. of the radio are also receiv- 


Lawyers are also using the recording ing new numbers as records 
service to supplement written confessions instead of as sheet music. It 
and testimony which they intend to in- enables them to play the 
troduce in court. Sometimes, witnesses tunes over and over at home 
maintain they did not know what they and learn them with a mini- 
Were signing’ in the written statements tum of effort. 

Taken ‘down by’ stenographers, ‘With the An improvement in record- 
records giving their testimony in their ing, to be introduced within 
fown voices, such retractions are made a few months, is a twin-track 


difficult, record designed to give “three 
In still another way, radio recording is dimensional” sound. ‘Twin 
figuring in legal action, ‘microphones, indifferent parts 


Recently, the Better Business Bureau of the room, will pick up the 
of an Eastern city. was on the trail of a sounds of an original broad- 
froup of yp clothiers. When the dealers cast: Recorded on the par 
‘advertised on the air, offering sensational ” allel grooves of the disk, the 
values far in excess of the real worth of will ‘be reproduced 
the clothing, the Bureau had records made simultancousy.” ‘The eet 
of the broadcasts, This evidence, and the according to the inventor, will 
threat of legal action, drove the shady be to give mechanical’ re- 
merchants from the ai. cording two ears instead of 
Tn one New York laboratory, I was one—to give sound three 
shown the beginnings of a curious library dimensions just as stereopti- 
of recorded voices of the great. When- con pictures give a sensation 
ever noted men or women make speeches of as well as length 
ver the radio, their voices are added to and breadth, 
the collection,” Political conventions and Improved methods and an 
large gatherings increase the growing list increase inthe volume of 
of records, Besides its historical value, business have cut the costs 
the collection has a present practical one. of radio. recording until a 
In programs, for instance, in which actors ffteen-minute: isnow 
imitate the voices and speaking manner- listed at from $5.00 to $7.5, 
{sms of personalities in the news spotlieht according to the kind of rec 
they rely upon the records for help ord used. Aluminum is the 
‘Some months ago, a manufacturer put cheapest. The original. cost 
con a series of interviews with noted per- was a dollar a minute. While 
sons. Before the programs started, he the aluminum records require 
made arrangements tohave them recorded a radio-phonograph hook-up 
and after every broadcast presented a rec- toget satisfactory volume, the 
ford of the interview to the distinguished acetate disks can be played 
uest as a souvenir of the occ: fon an ordinary phonograph. 
Similarly, orchestra leaders, like Paul As you watch one of these 
Whiteman and Rudy Vallee, send records black disks being turned into 
to radio stars who appear as guest artists a record, you see a. tiny 
‘on their programs. Vallee was one of the glistening thread stream from 
orignal users of radio recording, “He the cating point as it plows — 
started the practice of engaging new talent its spiral groove inthe surface. 
almost exclusively through records, New More than 1,000 feet of this ro improve the harmony between herself and her orchestr, 
songs are sent to him on disks 20 he can thread is formed in cutting Gladys Swarthout bes ricorde made of her brondcn 20m 
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oan wine Thane wares 


Landings 
with : 


Three Wheeled Amphibian 


ANDING on dry ground, 
1a dangerous operation 
for most amphibian 


planes, is made safer 
by the unusual construction of a new 
craft of this type designed and built by 
Captain Frank ‘T Courtney, noted. air- 
plane designer. The use of an auxiliary 
‘swiveled landing wheel at the nose of the 
plane makes it possible to place the main 
Wheels well back, preventing ground 
looping without the usual risk of nosing 
‘over, Other construction details give this 
plane speed and maneuverability not 
Commonly found in amphibians, 

‘To make the plane land on earth exactly 
‘as on water, the main landing wheels were 
[put on at the main step of the hull, which 
is the part that touches first in a water 
Ienag, WH thee whens attached 

far back, the plane would, of cours, ti 

forward on ft nore as the iped slackened, 
$0 a retractable swiveling nose wheel was 
installed, This nose wheel absolutely cures 
the common tendency of amphibians to 
nose over when brakes are applied. Hav- 
{ng the main landing wheels s0 far behind 
the center of gravity also preven ski 
dling ground-loops, which most amphibians 
hasten to perform if one wheel strikes an 
‘obstacle, with consequent terrific wrench. 


Cris RB, 


By Stewart Rouse 
seasq 
ma 


Details of the nose wheel, cbatacte-evoiding 
‘older and mala Iaodiog wheels of the plane 


ing and injury ofthe airplane's structure, 
iM the water the plane handles nicely, 
having’ double water radder which is 
inged fo move tpmard on striking’ an 


obstacle. It is connected 
in conjunction with the 
fone set of controls. 

Retraction of the main landing wheels 
into the hull is complete, and the nose 
wheels only slightly when re= 
tracted, Each main wheel is mounted on 
‘heavy crank attached toa sliding splined 
shaft, rooted in a large collar, ‘To retract 
the wheels, each splined shaft is rotated 
nl ts whee supporting crank i vertical 
‘Then a giant turnbuckle draws the shaits 
inside the hull, pulling the wheels into 
their spaces, Retraction of the nose wheel 
is accomplished by-a screw jack. 

Streamline design gives this plane a 

‘of 151 miles per hour. It is claimed 

tthe design of the motor nacelle which 

hhouses the 365 horsepower engine and its 

thirty-one-inch drive shaft, conservesabout 

forty-five horsepower usually wasted. The 

cil tank forms the front rim of the low- 
crag engine cow. 

‘The five passengers carried! by the air- 
plane enter the cabin by opening the right 
hhalf of the windshield. A’fore hatch and 
aan after hatch give access to huge luggage 
‘compartments, The entire airplane is of 
metal, excepting the wings, which are of 
conventional wooden construction with 
metal fittings. 


that it steers 
rudder from, 


TEVELING OFF 


Opoinany 
AMPHIBIAN 


STRREE-POIRT TANDING™ 


~SeAKES MAY DE LOCKED WITH 


SEVEN OFF 


‘The drawings stove show how the Courtsey amphibian difers from the ordinary land-andwater plane in landing on dey ground. 
The ain landing wheels” are "properly pisced to permit the plane to land’ qraccluliy, andthe. moae’ wheel ‘prevents’ noting’ over 
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COASTING 


with a 


Parachute 


IS WORLD'S MOST 
HRILLING SPORT 


HITCHING a sled to 
‘a parachute, a dare-devil 
Frenchman has devised 
the most thrilling sport in the 
world. Down snow-covered 
Slopes’ so precipitous that any 
other way of attempting them 
would be folly, he coasts at 
breath-taking speed, the ‘chute 
billowing behind him and pro- 
viding his only security against 
disaster. 

The inventor of this exhila- 
rating pastime is Hubert Gar- 
rigue, government meteorologist. 
at an observatory in the French 
Pyrenees. For years he has 
been fascinated by the, study 
of the tempestuous winds that 
sweep up the sides of the peak on which 
the observatory stands, and he has made 
elaborate observations of them by releas- 
ing miniature paper parachutes to be carried 
aloft by the air currents. One day the idea 
‘occurred to him of riding the wind himself. 

‘He built a sled with ski-shaped runners, 
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‘An eaperimental paper oa 
peak in the Pyrenees (ors stady of prevailing wisi 


snate havering above the obser 


tilted slightly outward from each other to 
give stability and avoid pitching the dar- 

rider from his large, woven saddle. 
To this contrivance, Garrigue attached a 
large, self-opening parachute with an area 
fof more than ten square yards. At first 
singerly and then with increased confidence, 


ried out this steange apparatus 
on the He learned 
ould glide with ease 

own slopes of terrifying steep 
pitched at a slant of forty 

It isa thrilling experience, Loose 
snow, borne on the rising winds, 
stings the rider's face and all but 
blinds him as he plummets down- 
ard at express-train velocity, 
One moment a gust checks his 
plunge; and, thenext, an air pocket 
drops him Wwith a sensation akin 
to that experienced in a falling 
elevator. By leaning to one side 
or the other, the rider steers his 
vehicle, sheeting away from bare 
rocks that would rip his parachute 
toshredsand send him hurtling to 
destruction. Here is the time- 
honored sport of coasting raised 
to a new peak of audacity! 

Nor is Garrigue content, like 
most coasting enthusiasts, to plod 
patiently back for the next thrill- 
ing descent. His next experiment, 
he says, will be an attempt. to 
make the wind carry him uphill 
Inirusting himself to the mercy of gusts 
of extreme violence, sweeping upward 
through narrow, confined passages in the 
face of the mountain, he believes that his 
parachute will haul’ him up slopes as 
steep as fifty-five degrees and back to 
the starting point, 
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IN SEAWATER, gold is fie times as 
Newsjal ex otecs * * 


HAILSTONES in Africa recently 
billed @ tortoise big enough to support a 
‘man om its back, 


JAPANESE sharks lay the bigge 
afpany ling, crete. They are tice at 
ostrich res 


w=Z 


Wars at once in 
new whirligig micros "ebich is being 
tied ‘by scientists to "compare. diferest 
roupe of bacterk 


ELECTRIC fish cam generate 
rent 10 ring a doorbell, 


THE AVERAGE boy 
between fourteen and sixteen, 


A HORNED toad int a tad 
worm faw'e 


Snake; «white an 


jermite, belonging to another fa 
intects. 


SNAILS have replaced men in cleaning 
twose from citrus trees on the island of 


as 
Liss) 


WHEAT that grasshoppers wow't eat is 
being planted in North Dakota. Developed 


turtinm, dandel 
ding, they develop temperatures several 
degrees above that of the surrounding air. 


‘and sweet peu are bud. 
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VACCINE FOR INFANTILE PARALYSIS 


A sew vaccine axinst 
infantile. paralysis, devel 
‘ped in the research Tab 
oratories of the New York 
City’ Health Department, 
received its first public use 
the other day when twenty 
five children were ioct- 
lated. Physicians. oped 
tenet marked he 
in the Tong 
to check the dreaded di 
tase in the way diphtheria 
tnd other childhood dis- 
tases haveben conquered. 
Tests conducted by. Dr 
Willam H. Park, director 
of the laboratories, and his 
fusistants, showed 
ede de 
‘mune to infantile paralysis 
but the duration of immun- 
isnot known. The new 
vaccine is prepared. from 
the spinal cord of a mon- 
key that has the disease 


‘when current 


(One of fest children treated is inoculated with new serum 


SHOCKPROOF TOOL TESTS WIRES 
Test1x6 electric outlets to see if they are “live,” 
extracting blown fuses, and tracing trouble in ope' 
circuits, are among the varied tasks performed b 
a verraiile electrical tool just introduced, Because 
the device is built of shockproof materials, its plier 
jaws provide a safe means of pulling a fuse. At the 
‘opposite end of the implement are a pair of prongs 
that may be inserted 

in an electric outlet, 
or held actoss a pair 
‘of wires under test 
‘A. miniature lamp, 
built into the tool, 
lights if there is cur 
rent on the line. AS 
only one hand is 


possible to re 
Shock. while using 
the device thus, 


FRANKLIN'S GLASS ORGAN STILL USED 


Oxce popular among musicians, 
the glassharmonika, which emits 

tones from revolving glass bowls, 
today one of the rarest of musical 


struments, Only three spec 


reported in existence in the world 

=the one shown here, 

which is in the pos- 

session of Bernhard 

Fritzsch, of Cincin- 
i, Of 


’s. forty-two 
slass bowls, of grad- 
uated sizes, are 
‘mounted on a common 
axis and revolved by a 
foot treadle. To play 
an air, the performer 
applies his moistened 
fingertips to the ro- 
tating bowls, which 
are arranged chromat- 
ically. The instrument 
was the Invention of 


Benjamin Franklin. The story goes that 
1s while employing a primitive device for 
generating static electricity, consisting of 
4 revolving sulphur globe rubbed with the 
hhands, he discovered the principle on 
which the glassharmonika operates, 


Playing rate instrument by touching bowl with damp fogertins 
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DOGS GET NEW SERUM FOR DISTEMPER 


Dr. Geo, W. Little 
incenlsing a doe 


JMMUNIZING a dog against distemper, 
‘one of the deadliest of canine diseases, 
forthe rel of its ie is reported to be 
made posible wth a singe injection of a 
new serum preparation. Developed by Dr. 
George Watson Little, New York canine 
special, the treatment, consists of ad- 
ministering simultaneously a dose o 

living virus of the disease and. a concen 
trated, serum obtained from dogs which 
have had distemper, Veterinarians “who 


hhave tested the preparation report that 


CURRENT HEATS LADLE 


re by electricity, a new ladle for 
use in home workshops or small commer 
cial shops provides a handy means of 
melting such materials as parafin, solder, 
insulating compounds, pitch, and low-melt= 
ing-point alloys. It may also be used to 
draw off molten material from a larger 
‘container and keep it hot until itis ready 
to be poured, as shown in the photogra 
above. An electric heating element in 
hase makes temperatures up to 600 de- 
grees F. available, current being supplied 
from any convenient outlet by means of 
a cord. Various sizes of the new ladles 
are available ranging up to cight pints, 
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thus inoculated, by means of a hypo. 
deta needle uy paren bee 
to the dncasé in 


tions instead of a single one, and have 
‘conferred immediate protection. The treat~ 
ment is a simple one and is sid to cause 
Tittle pain oF inconvenience to the subject. 


LIFE BELT HAS LIGHT 


To racttarare the rescue of survivors 
ofa maritime disaster occurring at night, 
4 life belt with a built-in electric lamp has 
been invented by a young engineer of Bos- 
ton, Mass, The illuminated beacons would 
guide rescue craft to persons struggling in 
the water, Current forthe lamp is furnished 
bya nena, eating try com 
pair of dissimilar metals, and 
Seto ‘only when immersed in water, 

inactive until the wearer 
cof the belt plunges into the sea, when the 
lamp automatically lights, Similar auto- 
‘matic beacons may be installed in life- 
hhoats, the inventor suggests. 


WHEN AN EXPLOSIVES TRUCK EXPLODES 


Wes brightly painted trucks labeled 
“Explosives” roll along the public high- 
ways, most car drivers give them a. wide 
berth and wonder what: would happen if 
fone should blow up. Photographs repro- 


ol here, taken a truck carrying 

‘quarts of nitroglycerin exploded, pro- 
ide the answer achine was travel- 
fing along a dirt road in the Texas pan- 
handle region wh some unexplained 


ntents were detonated, The 


truck and its driver were blown to bits 
and a hole twenty feet wide and six fect 
y was torn in Uhe hard-packed road 


¥y 


Fragments of the motor, like the one illus- 
trated, were the largest pieces found intact, 
Debris was scattered for half a mile around, 
and the blast was heard fifteen miles away, 


s 


Above, 


reat pieces of the 


‘The explosion of the 
frock fond. of nitrae 
hardspacked det cad 
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All Shipshape 


BERTON BRALEY 


'Y husband is really a model 
‘(A ship-model husband, Tid say) 
For there is a twist in his noddle 


ish and hue 
‘And hardly sits down to his vietuals 
‘When he's got @ model in view. 


Brigantines, barkentines, schooners and yachts, 
‘These are the toys that he plans and he plots, 
Dingheys and whaleboats 
‘And motor and sail-boats 
Filling up all the available spots! 
Models in living room, bedroom and bath 
Fashioned in beauty, says he, 
Still, T assert with some natu 
‘Dusting 'em's up to ME! 


wrath, 


He steals from my work-bor, he trifles 
ch pieces of all and of net, 
Swipes thread for his rigging. a 
‘The tools of my manicure set. 
‘You cannot sit up to a table 
"You cannot sit down in a chair 
But what there's a spar 
(Or a moucilage j 
Or a keel oF a rudder post theret 


rifles 


Galleons and caravels, clippers and scows 
Barges with dragons and things on their bows, 
Galleys and proas 
‘And arks like ald Noah's 
Pretty to look at, but—pity a spouse! 
Pity a housewife who's hemmed all about 
Cluttered with craft of the sea, 
‘Models of ships are a treasure, no doubt, 
Fun to exhibit, a joy to work out, 
Nevertheless T'am longing to shout 
“Dusting 'em'a up to ME!" 
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SMOTHER FIRES 
WITH ASBESTOS 


Ax. asnesros blanket, 
introduced in England as 
a new motor accessory, 
quickly smothers a fire 
without damage to the 
‘car's engine. When folded 
‘up, the blanket makes a 
‘small parcel that is car- 
ried near the driver's seat, 
within reach in case of an 
emergency. If a fire starts, 
it is a second’s work to 
‘open the blanket and toss 
it on the ames, 


Gourmncnovices quick- 
ly learn to swing a club in 
the proper arc, itis said, 
with the aid of an 
proved practice device in- 
troduced, in a Chicago 
school. Thestudentstands 
within a spiral metal ra 
that guides his club 
throughout the stroke, 
from address to follow: 
Uhrough By letting the 
club ride lightly along the 
fuide, the tyro learns the 
feel of a swing made with 
perfect form, and. soon 
res sufficient skill to 
SauTat, The photograph 
cial aid, iotograph 
at the left shows the de 
vice in use. After a 
practice with the eves, 
sis sad, correct use of the 
club becomes habitual, 


MIKE REVEALS SPEECH DEFECTS 


Seer oreet: 
eeuateen te 
feos 
swinging boom ted by a 
San Saat: 
iin ily ei 
See 


semicircular row of desks 
f ice it before each one of the 
Duis in tarn, His speech, ampli- 
pied sare eres Seat 
, may be compared wil 
fof ie fellow. students ‘and 
thus corrected. Each pupil is also 
provided with earphones for use 
in hearing exercises, designed for 
improving the hearing of children 
dlelcient inthis sense, 


Microphone os traveling boom weed in correcting apech defects of Russian children 


Fleet of Antique Cars Is 


1% 


Ny: 


Sed The pstorrant wee 
{ihe at Simovie sad 


Catitae tour 
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How a Californian’s Odd Hobby Has 
Grown into a Traveling Museum of 
Commercial and Historical Value 


movie producer wants 
a car of ancient vintage, or an 
automobile maker wishes to 
exhibit a model of long ago, 


the chances are that Harry E, Twohy, of 
Los Angeles, Calif, can fill their needs 
Just as others collect old coins or furni 
iure, he collects old automobiles. Today 
he owns what is probably the world’s 
largest fet of, antique cars in running 
order, A. surprisingly profitable business 
fae developed fom the colection tat he 
arte as a hobby; some years ago, with 
he purchase of 2 1902 Pierce Arey 

Wherever Twohy drove this acquisition, 
egos gathered. A merchant sei the 
display value of the reli, paid Twohy to 
place advertisements on ‘it, Other olfers 
followed. ‘The car went to’an auto show 
as an exhibit. ‘Then a movie company 
hired it, to put atmosphere into a film 
depicting the days when automobiles were 
“horseless carriages 

‘Twohy began buying obsolete cars, re~ 
painting and reconditioning them, ‘and 
sending them chugging forth to advertise 
bis enterprise, When his machines found 
increasing demand for auto te 
rade, motion pictures, and_adversing 
purposes, he offered cash rewards for 
Information as to where cars twenty 
years or more old could be found, Some 
he came upon, dismantled, in cellars and 
garrets. One venerable ear tured up in 
41 barn on an isolated farm, in the state 
‘of Washington, twelve miles from the 
‘earest road. Thirty years before, a farmer 
hhad bought the machine and dragged it 
‘with horses up a stream bed to his farm, 
to await the coming of a highway that 
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set ie Sa 


never was, built. Twohy 


dragged it backagain. The |S 
reli cost him ten dolls VE 
to buy’ and mine hudeed 

to put in running omer i 

ha rep the investment 
raday” his collection 
fuumbers ewentysve a 
tique.veblcles, none “of 
them tls than twenty years old. His 
trophies include an 1898, Hay 
Apperson; a and a 
oder cit of the save year} 8 1911 
White Steamer; and'a 1912 Amer: 
can Undersung, with fort-tach 
heels. All is Machines un 
their own power, but. Twoby 
his two sons are the only ones at 
hand who can drive them for their 
A modern motorist would be 


instead of 

clutches that push in to 

start the car moving; and gear- 

shift and brake levers’ outside the 

driver's seat, Equally strange to 
a 


the present-day dri 
drip-feed oiling 
tires, and dry-cell ignition. 
‘Upkeep and storage for the grow- 
{ng collection present serious prob- 
Spare parts no longer are 
lable from the makers and must 
be made to order in a machine 
shop. “Tires can no longer be ob- 
tained for some models. In some 
cases he has been forced to reject 
cars that really belonged in his 
collection, because tires could not 
be secured for putting them on the 
road, Lest fire or accident wipe out 
the ficet, Twohy keeps his machines 
scattered in private garages. With 
the passing of time they will be- 
come increasingly valuable and irre- 
Placeable—a veritable museum on One of Twohy’s rare specimens—a 1906 touring car—as it appeared in a scene of a recent 
wheels, and a profitable one. Soto pctare showing college life a quarter ceatry age: The drivers contme i also ofthe period 
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DIVER NOW SHOOTS FISH UNDER WATER 


a compressedait 
n, shoots elon- 
fated steel arrows 
‘with machine-gun 
rapidity. The darts 
are so slim that they slip through the 
water at tremendous speed, according to 
the inventor, enabling the submarine hunts- 
man {o fire with remarkable accuracy. The 
equipment is light enough in weight to 
‘Noid hindering his movements, per 
to bring his weapon into quic 
at the sight of his game. The apparatus 
is intended to be used at relatively shal- 
Jow depths, and sufficient air is carried for 
a stay of twentyfive minutes beneath the 
surface. In the accompanying illustra- 
tion, our artist depicts a diver employing 
this novel means of fishing, The inventor 
says that, with his mew apparatus in good 
‘working condition, the sport is perfectly 
safe and shoukl prove popular with those 
ing near the sca or on the banks of 
large lakes 


GHOOTING fish with dats, from a point 
‘of vantage beneath the ‘waves, is en- 
yisioned by a French inventor who has 
just constructed a remarkable 

ferike puposs, Alght ieee! and to 
Inder of compressed air enable the diver 
tobreathe under water, while another tube 
Teads from the tank to one of the strang- 
est weapons ever devised. This invention, 


GASPROOF SHELTER PUT IN BASEMENT 


ent of Preach 


Ixvextons in European capitals epeatedly 
demonstrated their anti-gas shelters for civilians. Now 
comes news that a Frenc iment house has pio- 
neered in installing such a shelter in its basement. Ca. 
able of holding ninety persons, the shelter is entered 
through an air lock that provides a tight seal again 


gases. An electrical air-purifying 
tilation, drawing air from 

through a filter that remove 
tain, Th case this equipment 
‘ventilating apparatus may 


u 


"~e 
Weng 


i. 


SPECIAL PUMP SERVES 
OIL TO MOTOR CARS 


_ Motos ol i vended after he manner 
‘of gasoline by a pump especially designe 

for the purpose, recently exhibited {0 au- 
tomobile men. This dispenser is replenished 
‘ith oil in sealed, ten-gallon conta 


MAKES VIOLET PERFUME 


Arter years of research, a way has been 
found to manufacture irone, the substance 
responsible for the scent of violets, The 
discoverer of the synthetic method of 
manufacturer. is Dr. Albert Verley, a 
French acenist who has long specialiaed 
in perfumes. 


PARCELS WRAPPED FAST 
WITH NEW-TYPE PAPER 


A commusarion wrapping paper, with 
which fragile articles may be wrapped for 
mailing in a single operation, has just been 
placed on the market. Formerly two wrap- 
pings were required, one with stif board 
tnd one with paper. "The new material has 
2 ier ning of tough, ctahoning max 
terial, w ‘exterior is a plain paper 
surface, firmly attached to it.The com- 
bination material folds around comers and 
‘over sharp edges with the ease of ordinary 
‘reapping paper. Tt is supplied in sheets 
and rolls of various sizes. 
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Unique Irish Trains Run on One Rail 


AS PICTURESQUE as Killamey itself is the rail- 
road that connects Ballybunnion, Ireland, with 


there 


another little village a few miles away. This monorail 
line, probably the only one of its kind in the world 
that carries passengers today, employs a single rail 
clevated above the ground on A-shaped supports, The 
locomotive and cars are built in duplicate section: 
and straddle the track on tandem wheels. Passeng 
are arranged in equal numbers on gpposite sides of & 
car to balance it 

fic may cross it on small drawbridges, which are pulled 
up again to allow a train to pass. At other places, a 
section of the rail itself swings aside like a gate to let 
a wagon through, ‘These gates are usually open, for 


‘At some points along the line, traf 


‘are only two trains a day, one each way. 


NEW AIRPLANE WINDOW KEEPS RAIN OUT EVEN WHEN OPEN 


WINDOW that can be kept wide open 
without admitting a drop of rain or a 
flake of snow has just been perfected for 
Airplanes. By this feat, engineers of the 
National Advisory Conimittee for Aero 
nnautics enable a pilot to enjoy unobstruct= 
ed forward vision regardless of the 
weather, removing one of the greatest of 
present "hazards to aviators, Tests. at 
Langley Field, Va., led to the 
ment of the new window, ‘The "S 
on Windshield, 
part, comprises three par 
id two of the new 
ing placed at each side of the tapered 
in for use when the regu- 
windows 
By. inclining 
inches in either direction, 
the pilot may obtain a clear 
view past the nose of the 
plane and along the corre 


develop- 
ACA. 


Tale Trom entering the cockpit 
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sponding side. Raia is kept from 
tering and blinding the pilot by a 
twofold expedient, The main wind 
stream, with the raindrops it bears, 
is led past the open window by skill- 
ful streamlining worked out in wind 
tunnel tests, of which an important 
part is the curved forward edge of 
the window and its protruding, air- 
deflecting metal ledge. To aid in pre~ 
venting the passing wind from enter- 

ig his cockpit, the pilot can increase 
the air pressure in his cabin slightly 
by letting in air through a. control- 
lable inlet, such as is used in many 


ys Poin 
Bra nent PABPAD 


how pilot gets an 


ei 
‘Sodimmed view ahend rogerdess othe we 


modiern planes for ventilation, having 
its intake at the lower front! of the 
fuselage. In consequence, there is set 
up a gentle air current blowing out of 
the window, as a further barrier to 
raindrops coming in. When a full-sized 
model of an airplane fuselage was set 
up in a wind tunnel and drenched with 
a spray of artificial rain, none entered 
the open window. The new window is 
expected to be a special boon to pilots 
in the critical moments of take-off and 
landing, when clear vision is of vital 
importance. It is said to be equally 
adaptable to the control cabins of air- 
ships in which rain-clouded windshields 
are as much of a safety problem as 
in all other types of heavier-than-air 
exalt, 


as 


Realistic 


Model Railway | 


FILLS A BASEMENT 


RAILROAD line suspends operation 
‘when S. G, Gil 
Conn,, tends his furnace ye 
a7 tem, which he alls the Spring Glen 


we Lines, is one of the most 
elaborate model railways in the work. Set 


bin, whi ch route cross 
the front of the bin. W 
I of coal, the bridge 

als flash danger all alo 
roll automatically to a stop, ‘The 

is a maze of int 

four relays and eighty-three sep 
being employed on one section af 
est on 3,600 hand 

made ties spaced along a gravel roadbed, 


numbering ‘more than 700, ae 
tons. Scenery constructed 10 
a realistic vetting for the tracks, 


Enscnce of th sng 
Minder the teal bin 
Tights, he inaulators are made of tent Dustons that ste ftsed tog 
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Plants thar Feed Each Orher 


FOUND WITH YOUR 


‘Spores nrouced by gill nate on 2 
fondatocl, The dark mass atthe bo 
om of the print fs the ell wutface 


8 


MICROSCOPE 


‘OUR microscope will reveal to you 
fone of the wonders of the Plant 
Kingdom—a strange partnership in 
‘which two plants have pooled theie 

resources, with apparent advantage to both. 

‘You are, no doubt, familiar in a general 
way with lichens, those formations that grow 
tn the barks of trees, the sides of rocks, and 
fence rails. You may have noticed how fre- 
quently they are the first living things to ap- 
pear on rocks in a quarry, on surfaces left 
exposed by the cutting away of stone. They 

Mlourish there, without soil and, to the casual 

observer, apparently without other means of 

‘obtaining food. 

low can the lichen thrive on bare rock, 
where soil is lacking? The answer to this 

‘question can be revealed beautifully by your 

‘microscope. Go into the woods and find 

sray-green lichen that is growing on a rock 

for tree trunk. Break it off and take it to your 

‘microscope laboratory. With scalpel or razor 

blade, cut sections from the piece. Lay some 

Of these on a microscope slide, add a drop of 

‘water, and tear them isto small particles with 

needles. Add a cover glass. Now 
look at the pieces through your microscope, 


Gi aign cals tn fongse sands 


‘Above, a dead tree timb, on whlch fungus 
in"growings Ta this ense, the fungus. gets 
ts Sen mocrlahment fren he decaying wood 


ata magnification of at least 100 diam- 
eters, 

‘You will see a tangled mass of white 
‘or colorless threads among which ate 
scaitered pieces of bright green mate- 
rial, Closer examination reveals. that 
these green bits have a definite struc 
ture. ‘They may form threads oF masses 
of round or elongated cells, whose 
granules or disks of green chlorophyll 
Will be revealed by higher magnification, 

‘Here, then, is the answer to the ques 
tion of how'the lichen ean live. 
green bodies are cells of an alga, while 
the colorless strands are parts of a 
fungus. The alga may be of the same type as 
that, you have seen growing as a gren| mas 
‘on the surface of a pond, or creeping over the 
‘outside of a Bower pot, ‘The fungus iva el 
the ofthe mushrooms you fad for ane. 

fungus, Jacking green chlorophyll. whicl 
would enable it to manufacture life-giving 
starch from sunlight and air and water, must 
absorb its food ready-made. ‘That is why’ molds 
and toadstool always ae found growing on 
decaying wood or other materials from which 
they can absorb ready-made food. ‘The fungus 
part of the lichen has to get its food second- 
hand; but instead of selecting a mass of de- 
caying leaves for its home, it has persuaded 
the chlorophyll-containing algae to join with it 
in setting up a novel kind of plant partnership. 

‘The alga-fungus organization has worked out 
a production schedule so satisfactory that no 
labor troubles ever arise, so long as moisture 
and light and air are available. ‘The alga manu- 
factures starch for itself and the fungus, from. 
air, sunlight, and water. The fungus, which 


does its share of the work by providing pro- 
tection to the alga and by absorbing moisture 
from the air. 
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Strange Partnership of Fungi 
and Algae for Mutual Benefit 


By Morton C. WALLING 


the dirt away from the rote mycelium without brusiog it 
“The mycelium is a plant in itself, but because the local food 
supply may not last forever, it has to send out it 
will start new colonies of fungi in other localities, ‘To do this, 
XC produces ruting bodies, "These are the mushrooms, you 

know. They spring up overnight at various points in the mye 
network. The process involves a sort of gathering of mycelium 
strands into knots which grow and merge into the stem and cap 

of a fruiting body that frequently is parasol-shaped. 

Examine a common mushroom. You will find that it has a 
fem surmounted by an umbrella-shaped cap. Around the stem 
ring of membranous tissue. Over the cap is a layer of 
ragged layer at the edges. 


similar tissue, which may extend as 

‘The undera of the cap le lned wate ys system of il, which 

ave plates that radiate Ike the spokes af a wheel. The ring 
around the stem was formed dur- 

¥ ing the growth of the mushroom 


by the breaking of the protective 
membrane that was stretched 
cover the entire structure when it 
bburst through the ground. 

‘You will find it interesting to 
examine the entire structure of a 


‘mushroom with your microse 
With shu ie ct at thin 
A sing tndnoo found Inthe fed, of 9 ate slices from the stem and cap, 


and mount them in water on 
aie Yeu can eee 
Iicroscopi stains to bring out 
the structures of the cet You 
wl, however fal to find any of 
\ the’ "(Continued ‘on page 93) 


oom from the erocery store, wil 
ot fascinating. entertainment” wit 


‘The lichen, therefore, is a partner 
ship of green algae embedded in the. ee = 
gui strands of a fungus plant. The’ 
righter green of a wet lichen is caused 
by the fact that the protective layer of 
fungus strands is more nearly trans- 
parent when wet than when dry. The 
power of the fungus to absorb water 
from the surrounding air is amazing. 
Tt can live in places too dry for any 
other vegetation. Even after being 
kept in a dry state for years, some li- 
chens are stid to become completely 
revived in a short time, if placed in 
‘water or a moist atmosphere. 

For a better understanding of the lichen, you can make a 
‘microscopic exploration of fungi and algae.” The fungi world 
is so extensive that no more than a few high spots can be con- 
sidered here; and the algae must, for the time being, be left 
‘out entirely. However, you will not want for microscope mate- 
rial, for even a single mushroom or toadstool will provide ours 
of fascinating entertainment. 

‘The common mushroom, that you have seen growing in fields 
nd woods an on eting lags pat bt Hee 39 mec 
from the general idea that it is of extraordinary in- 
tere Mate tocueiely slain, the manasa, Os pak 
of it with which the average person is familia, is but a por- 
tion of a plant. It is the visible outcropping of a subterranean 
network, hidden in the soil or within the decaying mass. 

‘This underground network, called the mycelium or spawn, 
is a system of ele ‘whose function is to gather food from the 
medium in whichis rowing. It grows usally in Jea-mold 
decaying wood, and such places because of the great amount of 
ready-made food to be found there. Under the microscope the 
mycelium looks somewhat like a root system, and is made up 
of colorless strands with fairlke threads ot, branches 

‘The mycelium of the eummon mashoom lives entirely un 
derground, just beneath the surface. Careful examination of 
almost any particle of rich soil or rotting leaves will reveal it. 
‘Simply place the particle in a test tube or bottle of water and 
shake it, vigorously, to wash away foreign matter. The my- 
celium fibers can be separated in a mass with tweezers. Perhaps 
‘an easier method is to find a mushroom. dig it up with 2 spoon 
0 that part of the soil beneath it is obtained, and then wash 
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lim as ommers ows of the em 
gine’s low fuel consumption, young Jac 
Berg, of Akron, Ohio, can ‘put them in 
their place, for his midget automobile, he 
claims, travels fifty-two miles on a gallon 
ff gas, Built by an Akron engineer at a 
cost of only twenty dollars, the tiny 
two-seater, machine is said to attain a 
ed of forty-five miles an hour, under 

sr of an old motor-cycle’ engine 
installed at the rear. A kick starter sels 
the engine running, and foot pedals in 
the “driver's compartment provide a 
luteh, an accelerator, and a brake, while 
ears are shifted with a hand lever. Tires 
Of doughnut type are used 


POCKET METER TO TEST 
LIGHT IN YOUR HOME 


Wirt the aid of new pocket sllumi- 
nation meter, anyone may Getermine for 
Himself whether the light from electric 
lamps. in his home or office is sufficient 
for his needs, All the user need do is 
10 dae oot 8 ae uncovering a ak of 

llow, light-sensitive paper in a 
Eireular window; and expose it for two 
fand a half minutes. at the spot where 
ine sits or works. At the end of this 
time, if the sensitized paper has_dark- 
ened to a deeper tint thin the buff color 
of the envelope itself, the lumination is 
tated as good; while if the disk appears 
the lighter of the two, the light is bad. 
Additional tests are made by withdraw 
ihe slide farther each time and exposing 
the ten disks of paper in tum. 
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HOMEMADE CAR RUNS FIFTY 
MILES ON GALLON OF GAS 


‘Yiewin circle shows hic starter of midget ear 


BATS FEED ON FISH 
A sreaxcr colony of bats, which exists 
‘only in the Gulf of California, feeds upon 
fish. Recent examination of the bats’ 
stomachs has disclosed remnants of small 
fish. How the fish are caught has not yet 
been determined. 


PAVE STREET WITH RUG 
TO TEST ITS ENDURANCE 


Pavixe a city street with household 
floor covering was the unusual means cho- 
sen by a Tulsa, Okla., department 
advertise the wearing quality of 
chandise. For the odd demonstra 
maker supplied a piece of material’ 226 
fect long and nine feet wide, containing 
sufficient material to cover twenty kitchen 
floors, and said to be the largest 
manufactured in the United Si 
Jaid on one of the main business streets, it 
extended for a substantial part of two city 
blocks, Cars rolled over it for two weeks, 
siving it more usage than such a rag would 
be likely to receive in many years, 


GAUGE SHOWS RIPENESS OF SUGAR CANE 


So PLANTERS may harvest sugar cane at 
the moment it reaches perfect 2 
German optical maker has developed an 
amazing new instrument called a refracto- 
meter that measures ripeness with absolute 
accuracy. The instrument resembles a 
small telescope except for the wedgelike 
end, which coutains a prism covered by a 
hhinged lid. Cane juice to be tested is 
dropped on the lid, which is then closed 
When the device is held to the light and 
focused, the tester sees a circular fic 
marked by a scale. Light passing through 
the sample of juice is refracted in pro- 
portion to the sugar and other solids con- 
{tained in the uid, darkening a correspond- 
ing portion of the field 
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STAMPS PORTRAY THE NEXT WAR ae popes beget 


Hlonnons of the next 
var are graphically de- 
picted ina Set of post- 
age stamps just issued 
by the Soviet govern- 
ment, which are’ be- 
Tieved the first of their 
kindever printed. While 
announced simply as 
marking the twentieth 
fnniversaryoftheWorld 
War, their appearance 
‘has aroused speculation 
43 to whether they may 
Constitute propaganda 
deliberately ‘icected at 
nilitarisminotherlands. 
‘The fiverkopeck stamp, 
for example, portrays & 
stone t0 be found no- wp atthe Ilt depicts am ae raid on 9 ct, 
Where but in the United Shiai e' tthe igh shows eelgece.esing 
fang down Upon defence fi 
jown upon a defenceless metropo- fine physical condition, 
iis from air rafders hidden in the clouds, marching to the 
rially expressing the view of many 
Ialitary experts that non-combatants as 
ll as fighting forces will be marked for 
Maughter in future conflicts The ten-ko- 
peck stamp tures the flight of the cil 
population to the open country, away from 
‘the charnel houses of the cities. Others in 
the set show an allegorical figure of amod- ands and trampling under 
fem war god destroying a city; soldiers in foot a military” figure 


ODD WHISTLE TESTS 
BROADCAST HOOKUP 


A cuntov’s device known as a 
Galton whistle, which can emit 
# peep inal to human ears, 
helps maintain the quality of ra: 
dhe programs broudeast by a New 


MOTOR CYCLE CANNOT FALL OVER 


Evex when it is tipped to the angle shown in the pho- 
tograph above, a safety motor cycle recently demon- 
strated in Vienna, Austria, does not fall over, A spill in 
either direction is prevented by a pair of wheels mount- 
ed on either side of the regular rear wheel, and set s0 
that they come into play when the machine tits 


station. By turing a 
led 


nod at the top oF the 
gene ih may rly 
Taled unl pastes beyon 
the range. of audbility. Using 
this ‘device as. shown in the 
Photo, radio enginer cam de- 
termine whether any given type 
otrmirophone che a 
ciently responsive to extremely 
Highepltched tones to meet the 
needs of broadcasting 


THIS KEY WON’T 
BE FORGOTTEN 


A ractory superintend- 
nt at Columbus, Ohio, bas 
invented a car’ key ‘that 
reminds its owner (0 take 
it along. When the ignition 
is turned off, a spring on 
the shank of the key ejects 
it into the owner's hand. 


ROBOT RUNS ENGINE TO WARM IT 


No aarrex how cold the weather, a parked car 


equipped with a new accessory is always ready for in- 
stant starting. To keep the machine warm, this robot 
automatically starts the motor whenever the radiator 


temperature falls below 120 degrees, shutting the motor 
‘off again when it has warmed up. The equipment in- 
‘ludes a thermostatic control box that is installed under 
the hood; a switch on the instrument board to discon- 
nect the robot when its operation is not desired; and a 
safety cut-out switch that prevents the device from 
operating if the car is inadvertently left in gear. There 
ig also an automatic cut-out that prevents running down 
the battery if the motor fails to start for lack of fuel 
Tow: and keeps ie'renning long encugh ts warm sp for ese OF any Other reason, 
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NEW IDEAS OF INTEREST TO 


HomEMAKERS 


LAMPS BUILT INTO CHAIK. A pair of 


perl 


HARD WATER.THis 
a ROBOTS con. 


NIPPLE scREWS ON, ms 


c 
Dull‘, as ordinary nipples do 


KNOCKERLIGHTS DOOR 
roc 


CLINKER TONGS. The disagreeable task 
‘of removing hoe eliskers from the furnace 
‘simplised by the long-handled tongs shown 
above: The trigger clamps the Jawe securely 
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NEW-STYLE COOKY CUTTER 


PAPER HOLDS COPPEE GROUNDS. With 
this paper ine ln the perfor C 


‘CORNER surELDS 
‘AID IN CLEANING 
‘Sta shaped litle 


BOT KEEPS COFFEE 
‘WARM. Double walle 
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CHEMICAL STUNTS with 


By 
Raymond B. Wailes 


EW metals are more spectacular 
chemically than chromium and 
manganese. Miniature lnva-spit- 


ing volcanoes, mysterious color. 
changing chemicals, and midget war-time 
Smoke bombs are just.a few of the por 
sibilities they offer the home experi- 
enter, 

‘Even the production of the free met 
als provides’ a thrilling eflect. A ten 
perature ranging between 2,000 and 3 
{00 derees Centigrade must be used to 
break them away’ from their compound 
In the home laboratory as well as com- 4 tiny votcane, pro- 
mercially this is obtained with the aid 
Gf oxyaer-oving aluminum in the spec- 
tac therm proces, 

Tn. our experiments with iron (P. S 
M, Aug. ‘38, p. 80), we used the ther- 
mi process to fre iron from iron oxide 
In the present experiments we will use 
a thermit. mixture 40. free"chromiim 
from chromic. oxide’ and. manganese 
from manganese dioxide. 

"AI that is required for the home manufacture of metallic 
chromium ste a_sand ot porcelain crucible firing. pot, some 
form of insulating material to prevent heat loses, a small 
quantity of aluminum powder, potassium perchlorate or mag- 
hesium powder, and some chromic oxide. (green) to serve 
45 the source of chromium. The chemicals should be mixed 
in the proportions of ity parts by weight of chromic oxide 


Tike eraption shows 


“ 


to twenty parts of aluminum. Although not absolutely nec- 
essary, fifteen parts of potassium bichromate, which has been 
inelted and allowed to Cool, also can be added if itis handy. 
When this addition is made, however, five parts more of the 
aluminum powder also should be included, 

‘When thoroughly mixed, the thermit ‘charge should be 
dumped into the crucible and a small depression made in the 
top take a halfand-al mintre of poasium perchlorate 
and aluminum oF a small pile of magnesium power, ‘These 
chemicals serve merely as priming mixture to start the proc- 
ss and do not enter into the reaction. 

"To conserve the heat, the crucible should be insulated, One 
cfflective method is to embed it in powdered fluorspar, An- 
bother, and perhaps simpler way, is to rest it in the open end 
fof a short length of ordinary pipe insula 

Finally, ignite the starting mixture of magnesium or potas 
sium perchlorate and aluminum. This will immediately raise 
the temperature and soon the contents of the crucible will 
bea glowing mast. Because of the vivid white flame given 
off ag the aluminum steals the oxygen from the chromic oxide 
(give free chromium, the reaction should be watched only 

‘when the eyes are protected with col- 
‘red gogstes, 

With a small fire pot of about fifty 
cubic centimeters capacity, the process 
should continue vigorously for fully a 
minute. When it cools, the chromium 
Set free by the aluminum, and melted by 
the extremely high temperature, will be 
embedded as a Tump in the ash at the 
‘ottom of the erueible. Tf a porcelain 
crucible was used, it usually’ wil crack 
fof its own accord and simplify the prob 
lem of reclaiming the chromium. Tf a 
sand crucible has been used, it can be 
shattered with a hammer, 

‘Although the metal obtained will not 
be absolutely pure, small pieces broken 
{fom the lump wil be unmistakably me- 
Lule. Dropped into dilute nitric acid, 
they will dissolve. Once placed in strong 
nittie ack, however, they: exhibit a. pe- 
cular ‘passive effect in that they: then 
will be insoluble in the weak acid until 
the passive surface is broken either by 
rubbing oF ser 

Is of ebrmiuy avo wl produce a 
novel effect when dropped into a shal 
low container of molten potassium nic 
trate or potassium chlorate, Like. the 
etal sodium on water, 


METALLIC 
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| 
| Chromiumand Manganese 


‘skid around the surface of the melted 


‘mass with curious scintillations. 
trate or chlorate can be heated in the 
‘of a tin can held over the flame of 
laboratory gas burner. 

Metals manganese can be maby, he 
same method used to prepare the chro- 
mum, In this case, however, mangas 
dioxide, which has been heated re 
mixed with the aluminum powder i 
of the chromic oxid 
chromate also is eliminated. 
thre part f the manganese di 
fone part of aluminum powder, place it in 
the crucible, prepare the ignition mixture 
and touch it off 

In the various oxides of chromium, t 
amateur chemist will find many’ interes 
ing substances. One in particular, cho 
ium trioxide, takes the form of ‘woolly 
red crystals. ‘To make a small quantity 
simply add strong (concentrated) sulphir 
fe acid to a strong water solution of yw 
tassium bichromate, Although the red 
crystals which form cannot be 
filtered off with ordinary filter 
paper they can be removed 
from the solution with a filter 
made by packing glass wool 
into an ordinary glass funnel 
Before removing the crystals 
from the lass wool, wash 
them thoroughly with’ strong 
nitric acid to remove the sul- 
Phuric ack, 

When brought in. contact 
with such organic substances 
4 absolute alcohol (alcohol 
Which docs not contain. the 
usual four to six percent. of 
water), these red chro 

de, crystals immediately 
oxidize it, causing it to burn 
with a. fiish of flume, Even 
coal will be oxidized by the 
crystals. Powdered coal, placed in a test tube and treated 
with a solution of potassium bichromate dissolved in fairly 
rong suiphurc acid efervesces to give off quantities of cat 


You Can Make Your Own Filter Paper 


Since filter paper costs money and is sometimes hard to 
obtain, you can save time and cash by making your own 
fs illustrated below. The necessary circles ate cut of the 
required size from paper towels, which make good filters 
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LEAD CHROMATE AND 
ORGANIC COMPOUND 


— 


LIME 
WATER 


BON DIOXIDE BUBBLES 


bon dioxide gas, In both of these 
experiments, the large amount. of 
‘oxygen available in. the chromium 
twoside is responsible for the re- 


acti 

Because ammonium bichromate 
other red chromium compound 
decomposes actively with a hissing 
raise to give large quantities of 
sreen ash, it forms the basis of a particularly novel home-tab- 
Sratory eiperinent. With it the Home chemist can produce a 
"To enhance the effect, a tiny volcanic mountain can be fash- 
joned from a small amount of plaster of Paris. At the top, a 
stnall hole formed in the plaster should then be filled with small 
particles of ammonium bichromate and the chemical ignited 
With a match, Bright flashes of light wil dart from the open: 
ing asthe volcano becomes “active.” Steam will be formed and 
4. green “lava” will bubble from the hale to run sluggishly down 
the slope of the mountain, 

Beside the realistic effect it produces, the experiment also 
has a. practical value, The green material formed by the de- 
composition of the ammonium bichromate is. the self-same 
chromic oxide used in the preparation of free chromium, 

‘Although itis best to use commercial ammonium bichromate 
in this experiment, if he desires, the home chemist can manu- 
facture his own by neutralizing ammonium hydroxide with the 
red, wooly crystals of chromium trioxide (chromic acid), crys 
{allising it from the resulting sok 

‘Ammonium bichromate also can be used as the basis of an 
interesting light-sensitive compound. Make a thin glue solu- 
tion and dissolve in it some ammonium bichromate (potassium 
bichromate also will serve). Into this rub a pinch of lamp- 
black and brush the misture onto a piece of cardboard as you 
‘would a coat of paint. Finally after the sample has been al- 
lowed to dry, place a camera negative or a cut-out figure of 
some sort oVer the treated surface (Continued om pose 107, 
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INDOOR CLOCK STRIKES TOWER CHIMES 


tric motor and contains four tubular chimes 
Piet up te sound. Ths amp 

picks. up the 301 is is amplified by a 
Uunit in the base of the timepiece and trans- 
mitted by wire (o a loud-speaker hidden in 
or near the large clock. The amplified sound 
is said to be as fine as that of a set of 
chimes costing thousands of dollars. Failure 
fon account of current interruptions is pre~ 
vented by an auxiliary spring in the strik- 
ing mechanism. Although the auxiliary clock 
loses time while the current is of, the spring 
compensates for the loss and the chimes 
‘continue to sound at the proper intervals, 
regardless of how fast or how slow is the 
time shown by the clock, 


MUSIC BY ROBOT INSECTS 


GROTESQUE manikins, 
‘and apparently endow 
are the creation of a Lo 

Hidden electric a 
hopper and the cricket shown in the illustration, 
making them appear to be playing upon the harp 
and violin. A concealed phonograph emits strains of 
music corresponding to the tones of real instru- 
ments and timed to match the movements of the 
odd figures. ‘The photograph above shows the de- 
Samer applying ishing touch of olor fo one of 
By'tllcophene soopendcd ioade Simepicce the manikins before pulling it through its paces. 


WITH a ingenious, x 
iiary “timepiece devel- 
oped by a New York sound. 
device man, a larger clock in 
i building oF outdoor 
splay canbe 


pensive set of chimes. The 


Il clock is operated by a 
starting synchronous el 


LIQUID AIR USED AS FUEL BY REMARKABLE JAPANESE ENGINE 


IQUID alr serves us fuel for one of the required the inventor foresees 
rangest motors, ever bull. which eventual application of bis 

now is operating in Japanese laboratory. motor ia at 

Binal fall tbe bopen of ks inventor, spe, and espe 

Htmay blog about a revolution fa motive panes.” Th 


power for vebicles of the land, sca 
ite Tn contrast with the fiery" temp 
tures of a. conventional internal-cor 
tion engine, which it somewhat reset 
the new molor operates at. temper, 
from 250 to 850 degrees below zero, Its 
small fuel tank olds ordinary a 
that has been chilled until iti 
formed from a as into a Tiquid lk 
water. The difference in temperature 
ietween this extraordinary fuel and 
the surrounding atmosphere provides 
the energy to run the motor. From 
the fuel tank, the liquid alr passes (0 
a chamber where itis allowed to ab 
forb heat from the exterior sir. In 
Going s0, it turns to vapor, much as 
Avater turns to steam 
whenbeatedinaboiler 
The pressure of the 
expanting ai ‘dives 
pistons ina pair of 
Cylinders. Through an 
ehitrate system of 
fusliary “apparatus, 
virtually all the en: 
tergy contained in the 
liquid air is reported 
to'be recovered, Be- 
cause ofits efficiency 
fand smal! bull f foet 


id fuel 
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HOW SPIDER WEB IS PUT IN TELESCOPES 


he slender 
astronomical ‘tele 
and other optical instruments to 
sighted with precision, science has 
to find ‘a substance ‘that can co 
pire in thinness and permanence with 
spider's silk, Photographs reproduced 
here show ihe litteknown but fas: 
inating process of preparing the 
threads from spider webs, a tf car- 
ried out in one of the world’s larg- 
‘est optical houses. A needle with 
ia'ale tbe ly tol employed bytes 
ns are the only tools empl f 
skilled craftsmen who perform this deli 
te task. ‘The first step is to draw out a 
single strand of silk from the spider web, 
tnd to weight each end with small balls 
of wax, Hung up to dry for twelve to 
fifteen hours, the thread shrinks t0 a frac 
tion of its former diameter. Next it is 
cleaned with ether, smoothed, and re- 


RANGE FINDER FOR HUNTERS > 


By iwstantty giving « duck 
hunter the range of his target, a 
new attachment for a sbo 
said to improve the shooting of 
a novice., "This simple form of 
finder consists of a sight 
with a series of notches of grad- 
uated width, which is clipped to 
the end of the gun's muzale. To 
find the range of a duck on the 
wing, the hunter need merely 
‘observe which of the notches 
‘matches the apparent length of 
the bird. ‘The smallest notch 
shows a range of sixty yards, and the 
other two indicate a fifiy-yard and forty- 
Yard range, respectively, while the entie 
if the special sit shows a range 
of thirty yards. Knowing the ee 
hunter estimates the bird's speed 
by a method devised by the inventor. 


BIRD LEADS GLIDER 


‘Tatar air pilots can still learn from the 
birds was recently demonstrated in South 
America. By trailing a buzzard near Rio 
de Janievo, Brazil, Peter Riedel, a mem- 
her of a German gliding expedition inves- 
ligating the air currents of South Ameri- 
a, was able to attain an altitude of 7,000 
feet in his motorless craft. 


Fer 
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‘Roveind fastened in place with Gropa ot vara 


stretched. With these tions com- 
pleted, the weighted thread is hung across 
the eyepiece of the telescope, and secured, 
at each side of the rim by a dab of color- 
less varnish. Superiluous parts of the 
thread, with their weights, are cut off and 
removed as soon as the varnish has dried. 
Additional cross-lines. are similarly ap- 
nd wt he eed pattern bee ban 
it up, depending on the type of in- 
strument for which itis made 


COLORED LIGHTS SHOW 
SPEED OF AUTOMOBILE 


Covouen lights reveal at what speed a 
car is traveling in anew safety” signal 
Soci Shem vento 
When the car is mov 
Nivel ight show to the sees An Ge 
speed increases to twenty-five miles an 
hour, the light automatically changes to 
‘blue. At thirty-five miles an hour the sig- 
nal becomes yellow; and, above forty-five 


Iles an our, grec. ‘Thus the inventor 
ims to reduce accidents in passing. an 
ther car, particularly at aight when the 


sored of de overtaken vehile cial 
iP uinate by ondary mods 


FACTORY FIRE ESCAPE 
IS “SLIDE FOR LIFE” 


Ravatsne the “slide 
fe” of a circus 
, one of the 
ranged of fire er 
‘capes. enables 

men in a Canadian re- 
finery to save them- 
selves in case a sud- 
den conflagration raps 
them on.top of a tow- 
er. An inclined cable 
hhas been rigged from 
the top of this struc 
lure to the ground, 
and from it has been 
Jung a traveling loop 
capable of supporting 


ght Tf five 

he tower thrust one 

ees up view of the (OWT ae 
Siting “lose “oasd lee, through the loop 


inlay ete and whizies to earth, 
checking his precipi- 
tate descent with a band brake. Xs s00n 
as be steps free from the loop, a counter- 
Weight returns it to the top of the tower 
for the nest passenger and the process 
continues until all are in safety. 


Light mounted at rear of car shows diferent 


colors to indicate speed at which it 


” 


SEAPLANE’S HULL RESEMBLES A SHIP 


SUBMARINE, cutter, hydro-glider— 

what would you guess the strange 
craft shown in the accompanying photo- 
‘graph to be? Actually itis the hull of one 
‘of the world’s largest flying boats, nos 
tunder construction in a French factory 
When completed the machine will have 
accomodations for eighty persons on its 
two decks, and will have a cruising range 
Of 2,800 miles between stops for fuel. Six 
cooled motors of 1,000 horsepower 
apiece will drive it at a-speed estimated 
to reach as high as 160 miles an hour. 


“BREAKS IN" NEW PIPES 
AjuITIU robot that shoulders the au 
of "breaking in” {is now avail 
thle. When the pipe i lighted, its mga 
piece is thrust 

fn rubber ball i equcesed ocesionaly 
‘The smoke is exhaled through a slit in the 
hall, After an ounce or two of tobacco 
hhas’ been consumed, according to the 
maker, the pipe is ready for smoking, free 
from the biting taste of varnish, 


‘The giant ship is to be placed in trans- 
atlantic service on the French air line be- 
tween Paris and Buenos Aires, Argentina 
Originally this line carried only air mail, 
and fast dispatch boats plied the over 

water part_of the route between Africa 
and South America. Recently transatlantic 
mail planes were put in service, enabling 
the mail to be flown all the way. The new 
‘air giant will permit passengers to be 
carried as well. It is expected to be ready 
for service in June, when the new service 
fs scheduled for inauguration, 


COP CAMERAMEN GET 
PICTURES OF WRECKS 


So orrex have photographs fixed 
responsibility for car ct at 
tthe Chicago police have established 
‘a permanent. camera squad to snap 
ce se ae ese er 
equipped with cameras, first ai 

kits, and brake testers, cruise the 
city, listening for radio calls from 
headquarters. When a traffic smash 
is reported, the cars rush to the 
scene and photograph all angles. 
‘Thus, impartial evidence is ob- 
tained for use in criminal and civil 
cases. The photographs will also 
be of value in safety-campaign 
work for the education of drivers. 


RACK HOLDS TELEPHONE 
MESSAGES IN VIEW 


A Heastean, N, Y., business man has 
devised a handy’ desk ‘accessory to keep 
telephone messages from being mislaid 
or overlooked. “The base of this device 
serves as an ash tray, while a detachable 
message rack is provided with a pencil for 
jotting down messages and a clip for hold- 
ing them. Removed from its base and 
rested upon the telephone, it confronts 
the user, upon his return, with all the mes- 
sages received while he was gone. At other 
times it serves as a decorative orament 
for the ash tray. 


CChicage policemen photographing the scene of « crash 


STREAMLINE AUTO TRAILER HAS SINGLE SWIVEL WHEEL 


[New streamline aute trailer for carrying logeage. Mote the single swiveled wheel that supports It 
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Moveax streamline ideas have 
‘been applied to a new one-wheel 
automobile trailer for carrying lug- 
gage. The trailer consists of a 
rounded hood fitted over a_ steel 
frame which is attached to the frame 
‘of the automobile by hingelike 
couplings. A lid at the rear gives 
faccess to the interior, The trailer 
rides on a single wheel mounted on 
a swivel, and the tire is a modifica- 
tion of an airplane tail-wheel tire, 
The casterlike wheel, being free to 
rotate, adapts itself’ readily to ir- 
regularities of the road, When the 
car is backed, the swivel turns. 
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Triumph of Sctence Makes 


BIG BUSINESS 
“> 


‘The guard at the 
net uses all parts 
of his person to 
prevent’ a score. 
Here he is shown 
stopping hard. 
driven puck with 
his thigh. The 
rubber disk shows 
clearly in picture 


vp of thinner shee 


locked together like 


s AUN 
similar hockey rinks, that sh 


8 of hockey In the 


ion provided by 
York's Mad 


Nearly thirteen miles of pipes run back und forth, buried 

inside the two-inch concrete floor. When a hockey thatch is 
recting brine flows through the pip 
sprinkling of water ix 


and a thin 
‘over the 


As this layer congeals, another 


it, In this way, an 
than 180. feet 


9 feet wide, is built-up 
‘af an inch, The action of 
with fis maze of hidden 


riddle working 


of piping, During 


between the freee 


ators in the stands above 


Three views of 


ip and tuek, In fact 
en pairs of 

vined ina 

slush and 

te, As the 


the goulie in acing 
actionareshown J 
above and at skates 
right, In one he and shoe Addition: 
thas fallen but is al piping now overcomes 


stopping the 
puck with his 
hand. Upper 


siden shifts In 


right, kneeling on Softening ice, however 
fon the ice, he = is not the only obstacle 
stops the puck met by the speed skaters 
with the back ~ hockey 
edge of hinatick. Last year, when the tide 
Unablle to pre of the Stanley Cup battle 


vent a goal any 
other way, the 
oalie is doing 
‘apt andstop- 


he bunched play 

the New York 
he Toron 

ping the puck Maple Leafs swingi 

With skate Blade fone end of the rin 
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JE TOOK sar ska 


ame time keep an eye on the puck. But pr 

hockey stars are among skaters on earth 

fof them are Canadians, ‘They have grown up on sk 

have been chasing py hildhood. Last year 

hockey. players were te with v ‘Canad 
Playing in three twenty-minute periods, they scek 1 

Into w net four by six feet in size a three-inch vuleanized rubber 

disk, using curved sticks a little more than four feet long. Each 


team has six players, Goal, Right Defence, Left Defence, Cen. 
ter, Right Wing, and Left Wing. The game is a high-sp 
version of “shinny on the ice,” played with such reckless aban- 
don by professionals that one sports writer describes it as "a 
combination of forked lightning, old-fashioned shinny, and sec 
fond-degree murder.” 

Rink hockey, such as is popular in the United States, is far 
harder on a player than the outdoor game of Canada. Playing 
at top speed in a damp, close atmosphere, the average star 
burns himself out in five years, His legs give out first. The 
average big-time hockey player weighs about 15S pounds 
“Ching” Johnson, defence ace of the Rangers, is an exception, 
tipping the scales at 210, Training begins about three weeks 
before the season opens in mid-November. 

‘The veteran of the game is Bill Cook, probably the greatest 
right wing of all time. He has been in professional hockey for 
twenty years. Last year, for the second season in succession, 
he was high-point scorer in the National Hockey League 
‘Twenty-eight times, the red light behind the opponents pet 
flashed on to indicate goals he made. After the four-months 
hockey season each year, he retires to his wheat farm in Sas 
katchewan. His brother, Bun Cook, is also a star of the New 
York Rangers, Some years ago, a professional team in Canada 
was composed of nothing but Cooks, five brothers and a cousin 
making up the sextet. 

One side light on how interest in hockey has climbed in re 
cent years is the rise in value of a franchise in the National 
Hockey League. In 1924, when the league was just getting un 
er way, a franchise for one of the big cities cost about $3,000. 
By 1929, it had increased to $75,000. And, today, it stands at 
‘a hundred times its original figure, approximately $300,000. 

Tn the league, last year, there were nine teams, the New 
York Rangers, the Boston’ Bruins, the Toronto Maple Leafs, 
the Montreal Maroons, the New York Americans, the St. Louis 
Eagles, the Detroit Red Wings, the Montreal Canadiens, and 
the Chicago Black Hawks. Five of the teams were American, 
four Canadian. The Boston Bruins, alone, grossed in gate re- 
celpts more than a quarter of a million dollars. 

A chief drawing card of the Bruins is Eddie Shore, “the hu- 
‘man gyroscope.” Hard to upset, he moves over the ice like a 
whirlwind. In action, he has been described as “most resem- 
bling the rear end of a transcontinental bus out of control oa a 
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Left, one of the frequent spills that 
make hockey exciting. Below, Amer 
cane’ goalie, Roy Worters, exhibit. 
ing the protective armor he wears 
while engaged in guarding the goal 


sicep bill.” ‘The eleventh-bour trick of the Bruins is the “Shore 
charge.” ‘Taking the puck in his own territory, Shore launches 
Ult down the ice followed by two of the fastest forwards. 
ring the enemy net, he lifts the puck and crashes it not into 
the cage but against the backboard. His momentum carries 
him through the opposing defense. He retrieves the puck and 
shoots it back to one of the forwards who has just swooped into 
position for a shot that flashes on the goal light 
the ice, Shore is mild and soft-spoken, Careful about his 
physical condition, he neither drinks nor smokes and on trips 
always takes his own drinking water with him. Summers he 
raises pigs on an Alberta farm. But in the heat of a game he 
goes wild and his reckless playing has brought him a record 
number of injuries. He carries more than thirty scars and 
nearly 500 stitches have been taken in his anatomy during his 
playing career. Once, after be had defeated an opposing team 
almost single-handed at Montreal, he left the ice with a broken 
nose, a broken jaw, two black eyes and six teeth missing, 
Another Spartan'of the ice, Ching Johnson, defence man of 
the Rangers, played through a Stanley Cup match wearing an 
aluminum protector to hold a broken jaw in place. In the same 
game, redheaded Reginald Horner, of the Leafs, shot the win- 
ning goal with a broken hand encased in a plaster cast 
Although hockey is a high-speed game played on a hard sur- 
face, the men never wear helmets. Last year, a step in this 
direction ended in a fiasco. Two Montreal Canadiens, Gagnon 
and Mondou, skated out on the ice wearing queer black head- 
fear suggesting derby hats shoved down over theit ears, When 
the band struck up the National Anthem, which is a prelimi- 
nary to every game, Gagnon couldn't get his helmet off and 
‘when the game started, Mondou couldn't keep his on. That 
ended the helmet idea for the time being 
Shin guards, shoulder pads and knee protectors form the 
meager armor of the players with the exception of the goalie, 
who is mattressed with extra padding to withstand the blows 
of the whizzing puck, and the roughing he gets in close play. 
Last year, a new ruling went into effect to aid the goal tender. 
It prevents players from crossing a line fifty-seven inches from 
the mouth of the goal unless they are carrying the puck, 
Another curious rule was added to those already in force by 
officials of the National Hockey League. It specifies that all 
players must wear skates! It seems that some years ago, a 
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With this electrie-driven plow and the = 
squeegee which is dragged behind it 

ice is remaved from indoor rinks and 

the conerete floor i thoroughly dried 


goalie was injured in a game at Iroquois Falls, Ontario, Having 
no regular substitute, his team sent in a spectator who could 
play lacrosse but could not skate. He wore rubber overshoes 
‘The opposing team set up an indignant shout. But when they 
consulted the rules they could find no specific provision that 
players had to wear skates. So, last year, N. H. L. officals de- 
cided to prevent future 

misunderstandings by 
‘adding the rule every one 
hhad taken for granted. 

A few years ago, when 
the rules were altered in 
connection with substitu- 
tions, the manager of the 
Chicigo Black Hawks 
tried to apply a football 
jdea to hockey. He de- 
veloped two teams, one 


Showing how players get 


hurt. Note stick land 
ing across man's face 


: rainute 
fnvervals during the ame 
Gre squed was dried at 
offense, the other at de- 
fence.” When the. tide 
was running against the 
Haws, the defensive aces 
went tn and blocked the 
ashing tack ofthe op 
xing squad; when the 
Enemy was_on the: run 
the scoring ‘crew took up. the battle 

‘One of the longest professional hockey 
games on record took place two years ago 
fetween the Boston Bruins and the Toron- 
to Maple Leafs I aed to ours and 
forty-four minuies and ended in a one to 
potblng score for the Leafs, In hockey, 
high scores are rare. Goals are hard to 
make. Such defensive stars as Andy Ait 
keenhead, of the Rangers, and Lome Cha- 
bot, the lean goalie of the Leafs who has 
worn the same lucky trousers in every 
tame for Sve years, ave ron up phenom: 
nal records in goal tending. ‘They stop 
the puck with hands, feet skates, stick 
and body. ‘Out of 137 shots by opponents 
in five games, Aitkenbead stopped all but 
nine. And one of these was a freak drive 
that landed in the net by luck 

Tt occurred during a nip-and-tuck battle 
between the Rangers and the Leafs, lead- 
es in the race for the Stanley Cup. Hec 
Kilrea, of the Toronto team, shot a high 
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one down the scratched and powtlered ice. 
The skimming puck bounced off the bald 
head of Ching Johnson and skidded into 
the net, Usually a sextet that can shoot 
the rubber disk past the goal tender into 
the net three times in an hour of fighting 
stands a good chance of winning the 
game, That is the average score of big- 
time contests 

Because the taut netting at the back of 
the goal cage sometimes caused the puck 
to rebound at high speed s0 the referee 
could not tell whether a goal had been 
made or not, the design of these wire en- 
closures was altered a few years ago, 
Now, most of the cages have at the back 
‘wire deflectors shaped like huge reversed 
shin guards. They keep the puck within 
the cage once it enters the mouth, 

Alter every game, players have their 
skates sharpened. Ina basement shop 
across from Madison Square Garden, one 
expert, Warren Roach, does all this work. 
during’ the New York season, The run. 
ners are ground on a rubberized wheel 
stoned and then finished with a rubbing 
of oil, Sometimes as many as 150 skates 
pass through his hands in a single day, 
The beginning of hockey dates back 10 600 B.C. or before. 
In_ 1922, archacologists unearthed an ancient sea wall near 
Athens, in Greece. On it they found carved in bas relief the 
figures ‘of athletes striking at a ball with curved sticks. ‘The 
‘carvings were twenty-five centuries old and dated to the time 
of, Themistocles. 

‘The Aztecs in Mexico played a similar game and a favorite 
pastime of the American Indians was chasing a ball of deet- 
skin or a pine knot, with curved sticks, Sometimes, the dried 
leg of a deer was employed as the stick. When the earliest 
French settlers occupied the region of the St, Lawrence, they 
took up the sport and it has become the traditional game of 
Canada. 

Tn the United States, outdoor hockey has remained a minor 
sport. ‘The recently organized Intercollegiate  Quadrangular 
Hockey League brings Yale, Harvard, Dartmouth, and Prince 
too together in an annual series for the Hobey Baker Trophy, 
given in honor of the famous Princeton athlete of twenty 
Years ago, But few, if any, collegiate hockey stars ever make 
the professional teams 

It is rink hockey, with its whirlwind skating and brilliantly 
reckless offensives, that is a modern American development. 
With gate receipts soaring to seven figures, with players draw 
ing as much as $7,500 a season with (Continued on page 100) 


Hockey skates must be sharp and securely fastened to shoes,a job that keeps this man busy 
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Simple Home Tests of 
Scientific Problems 


| GAS FORMS WATER 


CELLULOSE 
ACTION OF 


With = br 


HERE'S THE PRINCIPLE 
THAT WORKS ATOMIZER 


NICE LITTLE EXPERIMENT 
IN HEAT CONDUCTIVITY 
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New Kind of Planet Finder 


YOU CAN MAKE AT HOME 


. «°. Simple Device, Showing Position 
of Bodies in Our Solar System, is 
Fully Explained in this Article 


HEN you have found the stars 
which make up a given con- 
stellation—such as Taurus oF 


Scorpio—you can always rely 
‘upon finding them in’ their places, year in 
tnd year out. But keeping track of the five 
haked-eye planets—Mercury, Venus, Mars, 
‘Tupiter and Saturn—is more dificult. They 
‘are constantly shifting their positions from 
constellation to constellation along. the 
road of the ecliptic. This steady travel ac- 
counts, in fact, for, the very word “plan- 
ets,” which means “wanderers.” 

‘The easiest of these planets to keep in 
sight are Jupiter and Saturn—for the for- 
mer takes a whole year to travel through 
‘one of the twelve zodiacal signs of con- 
Mellations; and the later remains. over 

;wo years within a. single sign. 
pier’ in Libra (the rae 
‘we can rely upon finding 
‘year. And since Saturn 
1, 1935) on the boundary 
cornus (he Goat) and Aquarius 
Water Bearer), we can locate the ringed 
planet nest year in the latter constella- 
tion, and only a little advanced in the 
sign, at that, 

‘To find these two planets, after once 
seeing them, requires no, apparatus, 
for ening tack ofthe three much more 
tapidly shifting ones—Mercury, Venus and 
‘Mars—a “planet finder” is a convenience, 
ag well as a. simple bit of construction 


which is fun to carry out. 
‘The necessary apparatus consists of a 

transparent drum of sheet celluloid (or 

several layers of transparent wrapping 
led to 


ther) and a series of five iden- 
ard rings to slide easily around 
it like five narrow band rings on a single 
finger. There must also be a fixed ring at 
the bottom to support the five movable 
‘ones, and another fixed ring at the top to 


MAP OF THE ZODIAC 


By 
Gayiorp 


Jounson 
e 


keep them in, sliding 
contact with each 
other. A tiny knob of 
wood, glued to. the 
outside ‘of each mov 
able ring, aids in turn 
"Fa cating the 

in cutting the trans- 
parent strip for the 
rum, leave about an 
«iach ‘beyond the map 
for a cementing lap. 
Then, on. this trans 


If the celluloid surface will not take 
readily, wipe 


Alter the 
in white ouulne, cement the 
logue ih clesr cement, Then che 
nel a circular groove (to fit the drum's 


soapy water, and dry. 


yeilan beers dome 


lower edge) into 
board cut into a 


ot hes 
che io ths Gober 


rent date on the far side opposite your 
eye, the constellations seen facing you are 


in. po 
ny Tatars oe ea 


the zodiacal star-groups which are in view 
when you face the southern horizon at 9 
vat. on that date. But keep always in 
mind that this date-band das nothing 10 
do with locating the planets on the eclip- 
tic, Te merely 

Constellations are vile. 


‘when the zodiac 


tions of Mercury, Venus, the earth, Mars, 
and Jupiter, as they would be seen from 
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mercury @ 0-Day Intervals [ 
Venus | SCORPIO, IO-BAY | virco 
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‘THE RINGS. Thi 
it planet rings 


1 ie plaet tough the rodae 


the sun ogainst the sodiac constel- 
lations on January 1, 1935. 

Each of the large white dots on 
the inside of the black siding 
cardboard rings which surround 
the transparent zodiacdrum rep- 
resenls a planet. When the five 
Fings are all in position, the white 
planet-dots show clearly through 
the transparent’ drum and each 
‘moves as its ring moves. 

Accordingly, since each of the 
planct paths is marked off in res~ 
‘lar time-travel intervals, it is easy 
to find the position of any planet, 
4s seen from the sun, at any num: 
ber of days, or even years, in the 
future—counting from the planet's 
position as marked for January 1, 
1935. 

For instance, you wish to locate 
the position of Venus on May 1 
1935. From January 1 to 
is 120 days, ‘This means that you 
must turn the white dot on the 
second movable ring” through 
twelve of the ten-day intervals 
marked on the strip devoted to 
Venus. Begin at the planet's 
marked position for January 1 


Mart 15 Feb 15 


1935, and set the dot so that it co 
with the small circle indicating its position 
on that date. "Then count off exactly 
twelve tenday divisions along the pat 
‘of Venus in a counterclockwise direction 
(from right to left along the visible half 
of the zodiac) and tura the Venus-ing 
‘nil the dot shows through at the twelft 
ten-day division. This dot then marks the 
position of Venus as seen from the sun om 
the zodiac at May 1, 1935. (Its “heliocen- 
tric” or “sun-centred” position), 

“To find the position of the planet os 
cen fromthe earth at the same time (its 
“geocentric” or “earth-centered” position) 
we shall need to make use of the circular 
‘map of the planets’ orbits, which must be 
traced off and pasted inside the bottom 
of the transparent drum. Note that this 
‘map is divided, from center to eircumfer- 
ence, into degrees—from zero 10 360. 
Paste in the map so that the degree num- 
bers coincide all around on both map 

In addition, we must make use of the 
movable ring’ which carries the dot rep- 
resenting the position of the earth as seen 
from the sun. (Its “heliocentric” posi 
tion), This dot must first be put into its 
correct positon against the zodiac, 

"To do this, turn the ring until 
the earth-dot shows through the re- 
‘quired date on its path (in this case 
May 1). This is, also obtained by 
‘counting ten-day intervals from one 
fof the four dates. marked. Then 
note the degree-number on the 
scale immediately under it. Follow 
this same numbered degree-tine to- 
‘wand the sun (on the bottom map) 

Continued on page 116, 
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ANYONE CAN BUILD THIS 


AND-SPREAD tuning plus 
‘up-to-the-minute parts 
‘make this receiver the last 


‘wort! in easly built short- 
wave circuits. Tes the logical suc- 
‘cesor to the one-tube set that ust- 
ally serves as the beginner's intro- 
duction to the higher frequencies 

‘Although diagrammatically the 
regenerative-detector, »resistance- 
coupled amplifier hook-up appears 
far’ from revolutionary, several 
hangs and improvemens make 

etter all-around operation. 
First of all, the circuit is built 
around two’ Cubes. of the latest 
vintage, a sereengrid 6D6 detec- 
tor and a type '76 amplifier. For 
soni, repeeation coil 
Alependent on the screen-gridvolt= 
ae Co the OD6 varied by means 
‘of a $0,000<0hm ‘carbon potentic 
ometer (Re). 

‘A change forthe better has also 
Iooen made in the Variable condens- 
cr arrangement included in the an 
tenna circuit, Anew type of air- 
padding condenser has been sub- 
stituted for the inexpensive, but 
hard-to-control, equalizer or trimmer con- 
denser (3 to 33 mmf.) generally used. Be- 

i iniature variable 


measure less than seven sixteenths of an 
inch in radius, it overcomes all the difi- 
culties associated with the two-plate mica 
type, It is easy to adjust and, because of 
ultiple-plate construction, holds 
its setting regardless of vibration or tem- 
ature changes. As with any circuit of 
, this condenser is included to 
provide a means of balancing the receiver 
to make it oscillate over the full range 
‘or band for each of the four plug-in coils. 
In the completed receiver, it is mounted 
under the chassis with its adjusting slot 
projecting above the top face. Tt is reg- 
ulated with a screw driver. 
Since it eliminates troublesome crowd- 
ing by spreading the stations over a great. 
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tuning dial, the 


valuable to the ac- 
tive amateur. It is 
obtained through 
the use of two con- 
densers connected 
jn parallel across 

f 


cuit. Condenser C*, 


setting unit, while 
C;, adjusted with 
ge central 
dial, is the final 


Band-Spread 


Receiver 


tuning condenser. In use, once C* 
has been set fora given frequency 


band, tuning within the band is 


alumni chasis the Fy 
in. alin pal the ollowing 
easily obtained paris are used 
the Construction of the set! 
Ci—Variable ‘condenser, 140 
mmf, 
Civile condenser, 55 
C—Variable aipadding con 
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denser, new utra-midget type, 50 mmf. 

(C+Fined condenser, .00025 mid. 

C—Fixed condenser, 01 mid. 

(Ce—Fised condenser, .1 mfd., 200 volts. 

aE Fined condenser, 25 inf, 200 
voll 

C*.—Fixed condenser, 00015 mid. 

R!—Grid leak resistance, 1 to 5 megs, 

R?—Potentiometer, $0,000 ohms. 

R?—Fixed resistance, $00,000 ohms. 

‘Fined resistance, 10,000 ohms, 2 
watts, 

eer 

Radio frequency choke, 

Miscellaneous: Four four-prong. coil 
forms, wire for coils, one four-prong iso- 
latte socket, one six-prong isolantite sock- 
ct, one five-prong water socket, one type 
‘606 tube, ane type '76 tube, one power 
terminal strip, one phone terminal strip, 
fone, antenna-ground terminal strip, one 
‘single-ple,single-throw toggle switch, dil, 
knobs, screws, solder, etc. 

Tf you have constructed any of the 
other ‘simplified short-wave circuits that 
hhave appeared recently (P.S. M. June 
"34, p. O4; July ‘34, p. 64; Aug, ‘34, p. 
(66; Oct, 34, p, 63), you undoubtedly will 
‘have some of these'parts on hand. How- 
ever, before using them make sure that 
they’ are in working order and match the 
specifications to the letter. 

‘The set of four plug-in coils used ean 
be home-wound of of commercial manu- 
facture. Complete winding specifications 
are given in a convenient tabulation else- 
where in the article. For coil forms, the 
author used a relatively new type known 
as the “ribygrooved” form, having an ef- 
fective diameter of one ‘and one half 
inches, To. simplify matters, toameled 
wire is specified for the grid windings of 
each of the four coils. An improvement 
incorporated in the originals shown, how- 
ever, consists of using silverplated wire 
for the grid windings of coils A and B. 

‘Although in the circuit diagram no com- 
‘mon chassis connection is shown, the wit 
‘ng can be simplified by those who desire, 
if the metal of the chassis and panel is 
made to serve as the common cathode 
and negative A-battery lead. Tn this case, 
‘of course, the ground terminal will be 
founded ‘directly to the chassis. If the 
socket drawings are followed in making 


the connection, no wiring dificulties should 
bbe encountered, The numbers an the sock- 
et terminals shown directly above agree 
with those on the tube diagrams on the 
‘opposite page. 

‘A litle practice may be required before 
you Tear how to use the id con- 
denser arrangement, to best advantage, 
‘but once mastered, it will enable you to 
sift through the jumble of stations on 
each of the amateur bands. For your first 
try, simply set the main condenser C? to 
approximately twenty on the dial and then 
tum condenser’ C* until you hear the 
“chirps” that indicate stations, The final 
adjustment of C* should be approximately 
in the center of the busiest area on the 
dial, Condenser C* then can be adjusted 
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Hides AUTO RADIO 
under Floor Boards 


In this photo (a shown the new method of in- 
‘Mallingansutevadiotenenth car Hour beards 


LTHOUGH most radios in auto- 
= pane, tay oon BS 

Instrument. panel, they cat 
installed almost anywhere in the ct. 
How one Ingenious fan made the most 
of remote contol to hide his receiver 


tial receiver of ihe ont type having & 
fens tuning abet being sed he 
receiver bor was mounted under the 
fear oor boards in a watertight metal 
Compartment, & bole being cut and 
proected with a grile to expove the 
eater, while the remote control was 
fed into the upholstered arm at the 
Fiehtof the rear seats Tt wat a simple 
imatter to thread the fesible tuning 3 


ing the receiver controls handy to 
those in the rear seat, the owner also 


finds that the new position of 
the receiver and speaker im- 
roves the tone and sound dis- 
tribution. Other variations of the 
same idea would be to mount 
the receiver under the rear floor 
hoards and the tuning control 
‘on the steering wheel post of to 
install the receiver and control in 
the usual way and merely hide 


the under the rear floor 
hoard 


anit aut, radio entering its 
year of popularity, many 
new accessories are on the mar- 
eet, Newest of these is an igni- 
tion noise eliminator. Diff 
from the usual suppressor, whi 
in reality is simply a resistance, 
this new unit isa carefully de- 
signed radio-frequency choke, 
According to its manufacturers, 
these noise filters have high im 
Pesdance to radiofrequency oxci- 
tions and exceptionally low re- 
sistance to the low-frequency 
« ts of the ignition 
sparks, 

‘Along the same tines, the per- 
beine sine for ado sat por 

ng designed for radio makes it pos- 
sible, in most cases, to eliminate all 
but one of the su cused here- 
tofore. Instead of the usual units con- 
nected to the spark plugs and distribu 
tor, a single unit of a slightly modified 
construction, inserted into the center 
high-tension’ lead to. the distributor 
hhead, may be used with good results, 


‘The manner of replacing the suppressors, let, 
withthe ew Bites, right, ia shown above 


ca 
Wat, 
aes 
61509, 
usar 


‘Teker spaced 


coe 


COIL SPECIFICATIONS 
‘Teer (Ly) Turse Grid (L,) Torn 
S:8No.52 DSC. 4.No 16 Enum. 7 per inch, 
S88 52 DSC. 177-No 20 Enam-2 pr lich, 
1OSNe.32 DSC. 37.7-No, 24 Enam-24 pe inch. 
M6SNe. 82 DSC. $1.7¥No. 28 Enam44 per inch, 


in fom sid ci, both wound clockwise on 
orm of 135 f. ellectve ameter 


7 


New Kinks for Radio Fans 


Cutting Out the Hum on 
Home-Built Receiver 


XCESSIVE hum undoubtedly is the 
most common source of trouble in 
the home-built regenerative receiv- 

ct; If the set is of the altemating current 

type, the logical conclusion is that the 
power supply is at fault, An unshielded 

‘condenser and grid leak, however, can 

‘an equally prolitic source of hum. To 
remedy this on screen-grid detector re~ 
ceivers, use a postage-stamp size condens- 
cet in conjunction with a stall half-watt 
fri leak and mount them directly on top 

Gf the detector tube grid clip as shown. 

‘The shield for the tube then will cover the 

condenser-grd-leak combination. as well 

To eliminate possible grounds, the metal 

shield ap should be lined with cardboard. 

If this fails to remove the hum, try 

founding one heater line at the detector 

tube socket before laying full blame on 


the power supply—J. A. Worcester, Jr, 


Simple Way to Match 
Your Dynamic Speaker 


STANDARD ,., RESISTOR 


{EN a loudspeaker in a commercial 


broadcast receiver fails, the owner 
often is unable to find a "replacement 
Whose field resistance exactly matches that 
of the original, However by following the 
simple procedure outlined in the diagram, 
above, any speaker whose field resistance 
Sere chen ela nb a 
serve, Simply connect a ten-watt, wire- 
‘wound resistance of just the righi value 
to bring the total resistance up to that of 
the original in series with the new field. 
Ifa slight hum results when the substitu: 
tion is made, connect a two-microfarad, 
‘300-volt condenser between the circuit and 
round as shown by the dotted lines in 
the drawing—J. P, Kexxepy. 
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New Flexible Battery 
ESEMBLINGa bundle 


tery,” it can be folded 
rolled to fit the available 


imum portability is re 
quired," Manufactured in 
two sizes, the particular 
battery shown is the larger 


alt type: The smaller 


twenty: 
tight and one-half 
volt Bsupply. Since 
boxes and. heavy 
wax are eliminated 
entirely, these flexi- 

ble batteries are 

fully’ twenty-five 

percent lighterthan 
‘igi atteries, 


Pocket Mirror Proves Handy Radio 


Cheap Tube Tester for 


WITH the inexpensive tube 
tester illustrated any ra 
dio set builder can afford to 
check his supply of tubes for 
leaks and shorts. Arranged to 
accommodate both large and 
‘small four-, five-, si, and sev- 
en-prong tubes,” it_indicates 
leakages up to 4 million ohms 
as well as direct short circu 

All that is necessary is to plug 
the tester into any 110-volt 
line, insert the tube to be 
tested, and watch the small 


If it glows, a defective 
tube ‘is indicated” A pair of 
facks and test leads also are 


Tool 


GERANGE as it may sem, a stall pock 
‘et vanity mirror can be put to good 
tase in the radio experimenters tool kit, 
Held under various parts inside the chassis, 
fof a receiver, it can be used to read hid+ 
den specification labels when selecting re- 
blacements for faully nia, Invariably, 
the part in question is soldered in so that 
its label is on the underside, but the mire 
ror trick solves the problem. Incidentally, 
the mirror also comes in handy to reilect 
Tight into the dark recesses of cabinet 
and thus make it an easy matter to see 
and study the various parts that are other- 
ise invisible, A small dental mirror also 
is handy when inspecting soldered joints, 


mateur Experimenter 


‘An inexpensive tener to check tubes for shorts and leaks 
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Question: 
Here’s 


the Answer 


nermtcnoneny, the, diferenes ein 
their ‘According to the United States 
Weather Bureau, a strong wind is one ranging 
from twenty-five 10. thirty-eight miles 
hhour, a gale is a wind blowing from thirty 
nine to fifty-four miles an hour, while a bur. 
ricane is one blowing faster than seventy-five 
niles an hour, When a wind blows between 
fifty-five and seventy-five miles an hour i is 
called a “Whole gale” 


The Whistling Buoy 


G. E. V, aTzavta, oA. A long tube filling 
yuh nea the yin thes 
epomible for its whistle. Air trapped io 
{ube as the buoy rises is forced out through 
whistling pipe when the buoy falls The 
‘water, rising and falling, acts asa piston to al 
ternately suck the air in through a check valve 
tnd force it out through the whistle, 


We've Heard of Snake's Hips 


(Q—8 rr true that snakes having les some- 
times are fotind?—T. T., Watertown, 

‘A—AUrHOvGH, the story often i told. of 
snakes sprouting legs when thrown into a fie, 
there i litle fact to back i up, Prehistoric 


pecially a 
Varieties, 


Mississippi Mud 


C.L, stesteans, rex. It is estimated that 
the Mississippi River dumgs more than 400,- 
(000,000 tons of dirt into the Gulf of Mexico 
every year, 


Airplane Speed Limited 


FT. Y,, prrvsmenca, ra. Besides the hu- 
‘man factor, the speed of the modern airplane 
E'limited by the maximum possible speed of 
the internal combustion engine used to dive 
‘At present, this placed at about 600 miles, 
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Define a strong y 


ind, a gale, and a hurri- 


cane.—E. H., Richmond, Va. 


an hour, but, of course, this factor varies as 
few developments are made. 


How High Are the Tides? 


D. F. G, avrrato, x. ¥. Few sections of the 
world’s cosstlines experience the same rise and 
{all of tides. Much depends on location, Tides 
vary from lew than a foot along the coast of 
Panama to more than sixty feet at the Bay 
‘of Fundy, N. 8 


Drops Claw, Flees Trap 


H. B, cusvexano, 0, When a crab or a lob- 
finds his leg of & claw caught in a trap 
simply” dicards that’ particlar' member 
tnd escapes This leg-dscarding action i en 
tirely automat, the injury causing muscles 
{ovcontract which pull the leg up and literal 
itoff by pushing it against the bodyrebel, 
na short time, a new leg oF claw grows out 
of the od stump 


When the Parachute Fails 


Qo R33 wet amen fom bi lane at 
4000 fet and does ‘pirachate 
tut he has almot reached the ground, hove 
fast Is he traveling at the moment Une ‘chute 
B.S. New York, N.Y 

wht that a. falling, body 
reathes a maximum speed of about 200 miles 
a hour alter falling 2000 fect. From tht 
Foint on, because of aur reastance, I con= 
tines to al tthe same speed 


Wanna Race a Duck? 


err es 
Sy eee 
aes 


Just Sales Talk 


Q—ts oxe hore power equivalent to the 
strength of one horse? -O. Py Seattle, Wash. 


A—xor exactly. When James Watt tried to 
sell his steam engine as a Substitute for horses, 
he sought to compare its power with that of 
the average horse. Borrowing a brewery horse, 
hhe found ‘the animal could do. 22000 foot 
pounds of work a minute. Then, allowing for 
‘generous Joss of fifty. percent, he decided 
are oot pounds wes he 
average horse's power. It is whi 

‘Watt, mixing business with science, placed the 
figure ridiculously high for fear of some day 
meeting a super-horse that would outwork 
fis engine, 


Porcupine No Marksman 


Q—1 1 true thatthe porcupine can shoot 
is gills by swishing his fal? VG Jey St 
Louis, Mo. 

"A-varraoven in thrashing his tall, the 
porcupine ‘may’ Toosen ‘some. of his 30000 
{dd qulls, he cannot shoot them at will nor 
Sim them, His main method of defense & to 
irotect his head and ‘rise hs ql 


Sun Bends Buildings 


Q—vors the heat of the sun have any ef- 
fect om tall buildings? FH, Mibwathe, 


A-rme sun's effect on tall buildings is 
graphically shown in the ease of the Wash- 
{ington Monument in Washington, D. C. The 
‘expansion of the shaft eaused by the continual 
heat of the sun on the south side has made it 
shift as much as two and five elghths inches to 
the north 


Men's Memories V's, Women's 


A. R-Tarermonn Aare 
gl Rarer afer 
sce aes are 
Stee 
See een eeey 
mes 


Fastest-Growing Tree 


Q—wuar specie of tree holds the record 
for growing speed?—P. "Ay York, Pa 

‘Arm balan tre fe the fastest-growing 
te ko, Ath ts ed le are 
tina pinhead, the eee often sprouts to a 
Height of seveniy-ive fet and ameter of 
{eenty-five inches in ve yeas, 


Stratosphere Hot 


‘Q—witar is the temperature of the strato- 
sulere one hundred miles above the earth? 
=7°C.'R, Boston, Mass. 

‘A—coxtsany 10 popular belie, a Naval 
Research Laboratory” report states that the 
band of stratosphere between sixty-two and, 
124 miles above sen level is ata constant 


‘summer temperature of about eighty-six de- 
trees Fahrenheit regardless of day, night, or 


Tornado's Measurements 


D.F. G, st. rows, ato. On the average, a 
ornado's path is thirty miles long and 1/000 
feet wide. In most cases, it travels forward 
aba Speed of from (Continued om page 120) 


2” 


By MARTIN BUNN 


Tandon put his ear 4 
filer pipe aad, 
the crane “ee 


ened. while Gus termed 
Teguise hing” he suid 


F THERE'S anythi 
that gets my goat, 
grumbled Gus. Wil- 
Son, "it's the fellow 
who's always thinking there's someting 
‘wrong With is cae 
fell, then, you'd better hide your 

goat ined Jo Clark Here comes the 
‘world’s ‘Gus looked up just in 
Time to see Ted Landon’ ca rll ita the 
Model Garage driveway 

“Got time to check my anti-freeze, 
Gus?” the driver call 


“Sure thing,” replied Gus. “Run her 
inside.’ 
tact Tie Joie 8, masta 
Landon, “'you might check ‘the 


tan Eisd of lok things over. Seems 8 
@ little hard, these cold 


around the shop inspecting the assortment 
‘of tools and parts. “Do all cars have cast- 
fron pistons?” he asked, fingering one of 
the pistons on Gus’s bench. 

“Not by a long shot,” replied the me 
chaniec, “Aluminum-alloy pistons are just 
as popular. Then there are nickeliron, 
‘eastiron, and semi-steel pistons.” 

"Why" so many different kinds? One 
type: must be best.” 

It's differences of opinion that make 
the world go 'round,” replied Gus with a 
grin. ""Each type has its good points and 
to argue their pros and cons is worse than 
a row over religion, ‘Why the sudden in- 
terest in pistons?” 


0 


DOES YOUR CAR NEED 


New Piston Rings? 


nothing,” the customer replied. 
‘Ony'Tve bec taking mays agit 
to treat this bus of mine to a new set of 


thought?” 


fs work with, 


ise, 

"The car's ready for them,” Landon re- 

plied. "She's gone over fifteen thousand 

miles and seems to smoke more this win- 
used to.” 

ted Gus. 

especially when T frst start her 

vp. Sort of whitish and it puffs out of the 


exhaust in regular clouds! 
“Plenty of brand pew cars do that in 


{cold weather,” replied Gus with a chuckle. 
‘That's just’ the cold air condensing the 
‘moisture and unburned gasoline. If that's 
all you've got oa your mind, you can stop 
worrying.” 
“Hut that isn't all,” Landon insisted, 
“She smokes sometimes going down ills” 

“Some cars do that too, When the 
wheels work against the engine. the pump- 
ing of the pistons tends to push oil up in- 
to the cylinders. Naturally, as soon as you 
speed her up again, the oil ‘s burned. You 
don't use much oil, do you?” 

“About a quart in seven hundred miles, 
said Landon. 

thing so startling about that,” Gus 

assured him. “Your cars 
than it used to be. The bearings aren't so 
tight, and the moving parts are a little 
worn, Naturally, you're going to use more 
oil. You don’t know what it is to feed 


an honest-to-goodness oil 

“Wel, Jost what are 
toms of worn piston rings?” 

Without answering, Gus put 
ddown his tools and walked over to 
4 group of cars parked al the rear 
of his shop. “Here's a first-class 
example,” be said, pausing in. front 
of a three-year-old sedan. “First 
of all, se eatsa quart of wil every 
hundred miles and to tral her is 
like “following 2 freight train 
through a tunnel, 

“On top of that,” Gus continued 
as he fished a crank out of the tool 
Compartment and pushed it into 
the hole under the radiator, “she 
has any compresian, Her urn 
this egankeand youl se what 1 


wait 
symp- 


Does turn sort of easy,” Lan- 
don agreed, as he wound the 
crank, 
“Right, Now try cranking your 
This time Landon found the job 
a little more difficult. The crank 
seemed to resist him at regular 
tervals. “Got more spring to it, 
ted 
's it. The rings are tight 
enough to hold compression,” ex- 
plained Gus. “Why, the rings on 
this other crate are’ so loose. you 
‘ean hear the pressure leak by. 
Landon looked at him, blankly. 
‘You can ear it?" he sad doubt- 


Pull the cap off that oit 
filler pipe and park your ear close 
to the, opening while X turn the 


in spread over 
Well, Tl be darned,” 
he exclaimed, “It's a regular hiss like gas 
coming out 

Gus nodded. “On some cars it's so bad 
out can ea it even when the motors 

. In any case, that's a blamed 
food sign of Dlowsby’ cased by” Teaky 
Piston rings.” 

“How about the spark plugs?” inquired 
Landon, as he ‘hell filler cap 
back into place. “Don't bum rings foul 
the polka wilh ol 

‘and maybe no, Tt’s a fun- 
ny thing abou all the ga eal 
piston rings—they don't always follow the 
rules, Had a car in here just the other 
‘iy that had all the ymptams excent one 

igh oil con- (Continued on page 111) 


GUS says: 


If your car isn't fitted with a 
cooling-system thermostat you can 
liminate a lot of the cold-weather 
‘wear and tear on your motor by 


installing one. By stopping the 
water circulation until the motor 


warms up, it cuts down bearing 
‘wear, crankcase dilution, and gaso- 
line bills by keeping your motor at 
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THE HOME. -) WORKSHOP 


Srreamlined | 
@ Lrain MofARe fies 


B 


WILLIAM 
I> 4 


@ WALTHERS 


REAMLINED tains are ‘The ears are of pine and pressboard with made-over 
making history, so wy et trucks—Discarded locomotive motor provides power 
em?” "The model ius- 
trated was bul to the scale of 34 im. should be (156 
tquals 1 ft, from drawings of the famous no harm sn thie as the wheels are coo- which fs not disturbed 
f fic train 41-10,000 cealed behind “skirts” and there is an ‘ 

85, pI). ple room in the locomotive car to swing 
cepenaive materiale are needed, and The whcels when taking a curve. It is por 

Mth tie ‘and a lide patience, abc, however, to substitute wheels ofthc are just the right sie, 11/16 inn dene 
struct a tain ofthis type As fat correct scale see by changiog the whesl eter. The journal bot and spring projec: 
5 size and detail are concerned, itis a gears and adding two idler gears between tions were ground off the side frames 10 
miniature edition of the real thing 
‘The total Tength of the model fe 
SL in. The fong cars. require a 
feilsiuc radius 48 tn for the 
furved track, Tha. toeans that 
yout ley track wil have to be 
Tad or else the ars made shorter 
so they wil take the sual toy 
Curves) Shortening the cars will 
Spol the scale efect, but will not 
Seteact from the fun, of building 
and operating the (ain 

"The firs thing to do is to ob- 
tain a suitable’ motor and the 
trucks because’ the rest of the 
train must be built sround thes. 
AV regular "0" gauge toy locomo- 
tive motor will do, While the driv ge view of the second an third cars before he prentbeard sigpleces ate aed, and abstr view 
ing wheels are larger than they Sih tame'ine‘S'pt pa pea wel femestaetaph as wecabe aa nae het we ee 


instead of 34 in.), there is the wheel gears and the intermediate gear, 
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‘make room for the skirts used in stream- 
lining. ‘These skirts are made of brass 
strip 1/16 by 34 by 4 in. They are 
held in place by 2-56 flathead machine 
screws, which are tapped into the frame 
castings 

If trucks of this type are not available 
others can be built up by using the wheels 
fand axles from some old cars. How to do 
this is shown in drawings at right above. 

Each of the three rear trucks 
aguvies a center thrall contact 
‘hoe, primarily for the car light 
‘Thisis made from phosphor bron: 
strip and is attached by means of 
fa piece of bakelite so it is ins- 
Tated from the rest of the truck. 

‘The method of equipping the 
motor with skirts is shown in one 
‘of the photographs. A small brack- 
tt and a screw are added at the 
top of the motor so it can be sus- 
pended and pivoted from the top 
ff the locomotive car. In placing 
this bracket (and the strap from 
which it pivots), take care to see 
that it is at the right height so the 
Jocomotive roof will be at the cor- 
rect distance above the rails. 

‘Use only clear white pine for 
the body framework. ‘The dimen- 
sions for building the cars can be 
found with the aid of the % 

yuares on the assembly drawings. 
‘The roof and floor are circular sec- 


tions, the dimensions of which are given 
in a separate detail drawing. These can 
be planed at home, of some woodworking 
plant will make them for you. Five feet of 

ach section will be ample 
‘The first operation is to lay off all the 
car lengths and do the necessary boring 
for the shields (articulating pivots) before 
‘cutting apart. Use an expansion bit, if 
at the hole is 


available, and be careful 


NOG SU0U00CREREEER Ss a 1 Ceceee| 


not bored all the way through the roo 
‘The locomotive is 18 fn. long, the middle 
car 15 Jn, and the rear car 18 in, Mark 
sif the ceiver lines carefully at the divi 
ing_points 

“rhe roof and floor lengths are not cut 
off square, but slope back from the cen 
ter lines toward the sides 0 they appear 
Slightly pointed when one looks down at 
them. "This leaves a gap at the sides to 

table the cars to turn ‘when take 
ing curves, This gap Is closed by 
the ‘turned wooden shield that 
serves as a pivot. AS you hay 
already noted in the detall draw 
ing of the roof and floor sections, 
they are of different widths, there- 
fore the amount they must be cut 
back at the ends wil be different 
on each to give the same angle. 

Tt i best to finish the root hole 
with a gouge and chisel, A 1/16- 
in. wall should be left around the 
roof to cover up the shield. Use 
2 fineoothed stv for cutting the 
Pieces apart so. litte will be 
tasted in the kerf. 

Next cut the recesses or clear- 
ance spaces on the underside of 
the floor pieces forthe trucks, Do 
thie at both ends of the middle 
Car, at the back end of the front 
Sr and at the front end of the 
rear car. The dimensions ace given 
in'a detail drawing, and the gen 
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eral shape can be seen in the photographs. 
Also cut out a similar recess for the rear 
truck. ‘The center of this is 14 in. from 
the center of the front end of the rear car 
‘Make four hinge bars or plates as shown 
from brass, 1/16 by ¥4 by 2 in. Drill a 
3/16-n. hole at one end for pivoting, and 
five or six small holes for the mounting 
screws. Mount these plates on the under 
side of the bottom in the clearance space 
formed for the trucks, ‘The binge plate 


fon the rear end of each car is set ina re- 
cess or mortise 1/16 in. deep, but the one 
fon the front end is mortised in % in. 
deep. This permits the hinge plates to 
rest one above the other and to keep the 
cars level when joined. Be sure that these 
plates are properly centered or the cars 
will not pivot properly. 
The ids, 


hown in the draw- 
the facing page, are 
wardwood to the 


‘mensions shown. The top of the shield is 
rounded to fit the contour of the hole 
that has been bored and chiseled in the 
roof. No great accuracy is necessary; in 
fact, the shield should fit loosely in this 
hole and in the one in the floor so it will 
not bind. Drill a 3/16-in, hole through the 
center of the shield from top to bottom 
for the pivot rod. Counterbore the top 
nly {o form a recess for the nut that 
will hold the pivot rod. The pivot rod is 14 
in, in diameter and threaded at both ends 
Solder a nut at the bottom end. Make two 
collars from 3/16-in, outside diameter 
brass tubing to a length long enough to 
support the trucks at the proper distance 
from the shield 

‘These little collars serve also as sleeves 


the hinge plates. 
‘Assemble each car framework next. The 
bottom of the three cars is to be 34 in, 
above the top of the rails, and the roof 3 
in, above the a the left 


The space be- (Continued 


UNION PACIFIC 


UNTO N 


PACIFIC 


‘The lelehand 
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‘of the tenn, The outline of the aidepieces in shown by the heavy line. A small red beading strip is mailed slong this line 


a 


Small Vable Built in Modern Style 


‘mottise-and-tenon joints, with the 
exception of the three front ralis, are de~ 
signed so that they can be made with the 
circular saw, Grooves for the inlays can 
be made by the same method. Cut the in- 


sert one or two temporary diagonal braces 

within the frame and leave until dry. 
‘The shelf ends are glued in their respec 

tive mortises and with two }-in. 
redwood 


scram ats the mers. The sds an 
Je joined to the fronts by a simple ral 

Beat ee eee a covesied je is far 

top is ghied up to the proper 

and a on is fade with the circular saw 
about every 2 in. on the back, These cuts 
are about three fourths the thickness of 
‘the wood in depth. They counteract the 
tendency of the wood to warp. After the 


‘The shoesahining outfit is 
aniiy envied vet elds 
polishes, elothe, brosbes 


ios 


LARD TUB HOLDS SHOE POLISHES 


A sruxoy stand can be constructed from a 
small wooden lard tub, Clean the tub thoroughly by serap- 
ing and a liberal application of cleaning solvent, With a 
sav, cut from between the bands about one-third the staves 
to form the drawer front. Next construct the drawer, us- 
ing the sawed-out stave sections for the front. These should 
be bound together, inside and out, at the top and bottom 
‘with strips of tin or brass fastened with brass bolts or stove 
bolts. The original lid of the tub is replaced and nailed. 
With the tub inverted in its new position, the staves below 
the drawer front must be bolted to the band crossing them, 

‘A shoe form is next cut from a piece of soft pine, mounted 
ona block at an angle of 15 deg., and placed upon the small 
end of the tub. ‘The carrying handle is then transferred to 
the small end. Sandpaper the bands and wood lightly, apply 
dark oak stain followed by a coat of clear varnish, and 
add a drawer knob—H. A. CLavTox, 
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By 
Kenneth 
Murray 


HIS fineooking and very dura- 
‘le case for a vest-pocket cam 
era is made merely by tying sim 


ple square knots in a number of 
lengths of strong cord, Cameras of other 
sizes can be accommodated by altering 
the measurements, Regulation knotwork 
cord, whic ca Be bad fren. colas 
may’ ‘or strong fisline, If the ease 
is to be a gift for a woman, heavy silk 
‘able cord is appropriate 
‘The case illustrated was made in blue, 
with brown. sides, ‘carrying strap, and 
trimming. To start, cut a blue outline 


cord 2 ft, long, and twenty-two blue work- 
ing cords, each 12 ft, in length. In a 
- You will need two glass pushpins 
the ‘usual knotwork hook (fastened at 
‘your waist to hold the filler cords). 
Find the middle of the outline cord (so 
called because it remains on the outside 
fedge throughout) and, over it, double- 
the middles of two working strands, 
This leaves four cords hanging down. Se- 
cure the two on the inside in the hook, 
and with the two on the outside make 4 
square knot. Fasten the knot down to the 
table top with a pushpin and let the out- 
line cord hang down on either side in the 
shape of an inverted “V.” This forms 
the shape of the flap for the camera case. 
‘The method of adding more cords to 
the outline cord is shown clearly in Fig. 
1, One is added on each side for each row 
fof squire knots made across the flap. 
‘When all of the working cords have been 
added, proceed to knot a straight strip for 
thietyAve rows, (Ci i 


2 Haw he arin wigeed 


‘The outline cord te tied ia" with hale 
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Durable 
Camera Case 


EASILY MADE WITH 
SQUARE-KNOTTED CORDS 


wih to make 
‘Setiound by ‘avin 
es acuracy in not ne 
ithe stip ‘can ‘be wtetched 


5 The new cord is 
then hall hitched 
Sromed sch Eve col 
inthe mide nection 
1 Tom the: pattern 


‘When the, design 
6 ee ece eal 
rotted on ‘the 


be 
he builder ideas 


UNIQUE 


Terrarium ard Aquarium 


HAS MAGICALLY FLOWING WATER SYSTEM 


COMBINED terrarium and aqua- 
rium, illuminated by a small light- 
‘ing plant, can easily be made as 
shown in the accompanying illustrations. 
‘This one was constructed by the boys in 
Saeco eae 
& Spa 
fae ies senten 
pe Fier 
Sigemer arene 
from the lake. The lake is fed by a magic 
water system. A glass tube leads from a 
near-by faucet in the laboratory and comes 
Pea 
conte teeter 
SS fp te 
ef rs 
Sameera 
plants are placed in the bottom of the lake 
oe Ep 


GUMMED STENCILS FOR SMALL DESIGNS 


Wares: stenciling small designs on 
finished woodwork, itis almost isa 
possible, with the usual stiff stencils, 
to make the design clear and sharp 
tt les. beter to mak the 
Stencils of lightweight paper that 
haas been shellacked and then coated 
two or three times with clear rub- 
ber cement, an then be 
Dressed tightly against the wood and 
Will remain until peeled off. The 
stencils may be used indefinitely. 
"The rubber cement canbe pur- 
chased in tubes or tins, ot it may be 
made by adding raw rubber to ben- 
zole. This, however, requires sev 
eral days to become thoroughly dis- 
solved~Gronce 8. GREENE. 
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structure inside is built, on a soil founda- 
tion about $ in. deep, thus making it 
sible to grow plants of several 
‘The plants are inhabited by various li 
insects and small animals. One large 
plant is planted in the center, and to it 
many insects in the pupal stige are at- 
tached, 

‘The power and lighting system consists 
of a revolving water wheel, generating and. 
power houses, No. 18 copper insulated 
‘wire, and five flashelight bulbs. Four of 
the light bulbs are soldered to the wire 
and suspended above the lake and canal, 
‘The fifth light is installed at the switch, 
Concealed dry cell batteries furnish pow- 
er for the lights, This power, however, 
appears to come from the dynamo at: 
tached to the water whee 

A Pelton water wheel is used. ‘This 
‘was constructed by laying a Yin, tube 
12 in, Jong in the cement from the lake 
to the water wheel with a 3-in, drop. The 
tube ends in a nozzle near the wheel in 
order to, throw the water with greater 
force. ‘This arrangement makes it pos 
sible to operate the power system with a 
very small amount of water, The water 
needed to supply the necessiry change in 
the lake is sufficient to operate the water 
‘wheel continuously, 

‘The entire system is screened in to pre- 
‘vent the escape of insects and some of the 
water animals—Exxest D. HaNcock. 


FLATTENING PHOTOS 

Penrecrty dry glossy photographs are 
likely’ to crack if straightened out under 
a ruler the usual manner, The possi- 
bility of cracks can be avoided, however, 
‘if the backs of the pictures are first gone 
‘over with a damp (not wet) spon 
"Prints soaked in a weak gylcerine solu: 
tion before being ferrotyped will peel off 
the plates without curling or leaving dry- 
ing marks—C. L, 
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BORSLED, ripper, or dou- 
tie runmereall what 
you will—provides “ine 


‘winter sport and requit 
only a litte snow, a hill, and a congenial 
crowd to give no end of thrills, There 
‘was a time when a pair of hand sleds 
suitable for use in assembling a bobsled 
could be bought, but that day is past, 80 
it will be necessary for us to make our 
‘own sleds, as well as the rocker, turn- 
ear, and seat. 

iwood—1 pe. 1 by 4 in. 
y 1% by 2 in, by 7 ft.,and 1 
pe, 2 by's by 1 in for sleds; 1 pe. 2 by 

4 by 26 in. for turntable; 1'pe. 2 by 7 
by 36 in, and 1 pe. 3 by 4 by 14 in, for 
rocker} 1 pe. 1 by 2/4 by 20 in. for foot- 
rest, 


Spruce pe. 194 by 12 jn. by 1 ft 

+n spool (ether wot or metal) 
(clther wood or metal) 3 in, 

fong, Simin diameter, with $4-a, ole for 
the hat. 

‘A discarded auto stering wheel with 
piece of shaft 12 in long 

lat Iron-—i8 in, of 1/16 by 2 in, for 


Plans for a fast “double runner” 
with which to revive the thrills 
of the old-time coasting party 


_Leonard F. 
Merrill 


Bobsled Building 


turntable brace and steering-gear support. 

Round iron—20 ft. of /4-in. round iron 
for braces and runners. 

‘Two, pulleys. 36 by 1 in. (with screw 
eyes) for ste 

Manila it. of Min, 

Flathead fron screws, 24 of in, 

Carriage bolts: 6—2¥4 x 4; 2—3.x 14; 
43% x 4; 44 x Hh; 2-6 x hs 
it iron washers for all bolts. 
ing boards are to be added: 2 
boards 34 by 334 in.by 10 ft; 8 ft of ¥4 
in. round iron; bolis for the braces and 
boards. 

Tools. Usual woodworking tools and 
back saw, drill, countersink, center punch, 
machinist’s hammer, and an anvil or suit- 
able substitute. 

‘Method. ‘The two sleds are made frst, 
They are alike except for the middle 
brace of the front sed, which is twice as 
wide asthe other two braces. Lay out and 
cut one runner on 1 by 4 in. board. Use 
this as a pattern for cutting three more. 
Bore 1-in. holes for ends of wooden 
braces, spacing centers 1 in. below top of 
rinse and 10, 18 and 26 in. from rear end. 


‘Sketch of the asnembted bobsled and 
‘working drawings sf the side sud top. 
Tey dimensions 


REARSUED az 
‘ON FRONT 5x2" 


'F ROUND TRON RUNNER SHOE 


How the siete ote that 
‘ean aed hat Mim wide 
To insure uniformity, clamp two runners 

together and bore holes at same time, 

‘Cut five wooden braces from 144 by 2 
in by 7 ft. piece. If lathe is at hand, cut 
cach 16. Jongand turn 1 in, on each’ end 
‘own to 1 in. in diameter; otherwise cut 
14 in, Tong, bore a t-in, hole in each end 
about 134'in. deep, and use a hardwood 
Gowel. In the latter case, both ends of 
the dowel will have to be held in place 
witha screw. If the ends have been turned, 
‘nly one screw is needed through the run: 
ter into the brace. ‘The middle brace on 
the front sled is similar, but 3 in, wide, 

Lay out the turntable’ as shown, being 
sure all measurements are full. ‘The lower 
half is bolted to middle brace of front 
sled with two 374 by 34 in bots. Find 
the exact center of this half of the turn 
table and bore a ¥-in, hole through it and 
the brace to receive the Tower end of the 
10 in bolt. 

For the rear sled, lay out two rocker 
supports on the 2 by 7 in. piece, Lo- 
fate center of hole before cutting. When 
both ‘supports are cut, clamp them to- 
ether and bore boles forthe rocker jour. 
fal. This journal must be either turned 
own on a lathe or else carefully worked 
‘down with a else, is notin the exact 
‘center of the 3 by 4 in, crosspiece, but 
4 in below center horizontally and on 
center vertically. ‘The fit should not be 
loose neither should it bind. Four 4 by 
in, bolts fasten the rocker supports to the 
sled” Clamp the supports to, the braces 
to prevent slipping, and bore holes throush 

Remove turmtable, rockers, and cross 
braces from runners, Drill and counter: 
sink a hole for a Lin, screw from the top 
of the runners into each erost-brace hole, 
Turn. runners upside down and cut a 
groove in, wie and 74 in deep the 
full length of the bottom, Heat the end 
of a Sain. round iron rod! and flaten for 
2 in. At this end also curve the rod to 
fit end of runner. Continue curve around 
eatire toe of runner and_along bottom, 
When heel is reached, allow about 2 in, 
and cut off. Heat the heel end, fatten, 
and bend to fit around heel of runner. 
Drill and countersink two holes in each 
flatened end of iron. Repeat this opera 


tion for each runner, then proceed ‘with 
the general assembly, The fron, runners 
4 z hhowever, arenot (Continued on page 104) 
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PRESSING A RUBBER BULB 
PROPELS THIS INGENIOUS 


The com 


{irouth » propulaion tube moves the “yuh fore 


@l¥ Submarine 


(wards At let? Diving under 2 wooden "lee Boe” 


\HIS amusing little submarine can 
be operated in an ordinary tub or a 
bathtub full of water. It will move 

forward on the surface, submerge, travel 

under the water, and rise again. 

‘The hull is made from a smal tin can 
about 2 in, in diameter and 5 in. long, 
with both ends removed. If such a can is 
‘not obtainable, you can make one from 
the tin of a larger can, 

The cone-shaped ends, the conning tow- 
{t, and the periscope are made as shown. 
‘The small tin tubes are formed around a 
‘nail of the proper size, The nail is then re- 
‘moved and the seam soldered. The 4-02. 
lead weight is suspended 1 in. below the 
hull, otherwise the boat wil be unstable. 


and light as possible (about 4 in. outside 
diameter) and 4 or 4 ft. fong. Tubing 


ely sores wualy have thera 
Forties I on tbe s too abort, Join two 
‘of them together. The bulb that is ordi- 
narily attached to the tubes is rather 
fall, but it may be used it's hole i cut 
fri X bulb fen an alomber ts beter 
‘The valve shuld be removed andthe tub: 
jing attached as shown, Other details of 
Ciaton ae mae et the dine 


“The tube on the submarine to which the 


rubber tubing is connected extends to the 
top of the hull, and the only other open- 
ing into the baat is 
Thus, to submerse, 
means of the bulb atid water enters th 
the propulsion tube atthe stern. The ves- 
sel will settle lower and lower until fina- 
ly the periscope goes under. If you wish, 
you may submerge until only the top of 
the periscope is in view. 

6 bring the stain to the uae 
again, simply pump aie in e 
Bal "while the thumb i held over its 
‘open end. ‘Then, before releasing the bulb, 
remove the thumb, and before. squeezing 
itagain, replace the thumb, When draw: 
ing ai out, the operation is reversed 

"To propa the submarine forward on the 
surface, set the rudder as desired. ‘Next, 
Compress the bulb and draw ait out of the 
boat until the deck is awash, “Then 
the bulb steadily. As water is forced out 
of the stern tube, the boat will rise and 
move forward at a fair rate of speed. 
‘Keep your thumb on the bulb opening and 


allow the bulb to expand; then repeat 
the operation, d 

most interesting trick is to propel 
the boat forward without rising to the 


surface. In order iF do this, submerge 
‘until resting on the bottom. ‘Then force 
air into the boat until it just starts to rise 
dnd move forward, but 
feleate the pressure be- 
fore it has had time to 
‘ise tothe surface. Allow 
the boat to snk, and re- 
Peat the operation. 
Paint some — wooden 
blocks white, as shown in 
one of the ilustations, 
to represent an ice foe 
and you can have a lot 
of fun trying to pass un- 
der the foe. without 
bumping. the periscope 
Te you come 0 a patch 
of open water, pump air 
in Very Slowiy to. bring 
the submarine straight 


HOW TO REPAIR BROKEN 
DRESSING-SET COMBS 


‘Vatwante combs and other articles in 
a matched dressing set can often be re- 
red, when broken, by using two short 
Eras escutcheon pins, brads, or pieces of 
wire as dowels, Two holes are first drilled 
in one part of the comb. Short metallic 
brints are Inserted temporally $0 that 
when the two parts are brought, together 
‘marks will be made in the undrilled. por- 
tion as guides for drilling the other holes, 
‘Cat the heads from two short brass brads 
and use them as dowels. Place a little 
transparent cellulose cement on both the 
ls and the broken edges, and force 
the parts tightly together. The cement 
ould be allowed tovdry undisturbed for 
several days—E. A. BOWER 


Holes ate dilled io, the parts, which are 
“assembled wih br and coment 


OFFICE STAPLER TACKS 
LABELS ON WOOD 


Ax oxoneany office stapler, when re- 
moved from its base, may be used for 
quickly fastening addtess tags to wooden 
crates or boxes and also for tacking up 
bills or notices. The wire staples are easily 
forced into the wood and hold the paper 
‘or cardboard securely Eat, PEARSON, 
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NLY a lathe is needed to ornament 
he edges of this color tray. The 
segments of moldings glued around 
hase are cut from turned rings resembling 
round picture frames. 

For the bottom scribe an. 11-4 


ares of 3-in, radius on a piece of plywood, 
Tf a bandsaw is at hand, and several tra 

are to te made, tack @ dozen oF mo 
thicknesses of three-ply together with the 
pattern cn top (nails driven into the waste 
wood), and cut the batch at one time. 
Sand the faces smooth, sponge with water 
to raise the grain, and sand smooth again 


when dry. 
For a really fine paint job, brush on 
‘two coats of lacquer; and, when dry, 


scrape level with a square-edged cabinet 
scraper, finishing with split 6-0 sandpaper 
used wet. ‘Then give one more coat of 
Color, to be rubbed dove, first with the 
sandpaper, then with pumice stone and 
water applied with a felt pad 

‘While the bottom dries, make the mold- 
ings, Mount disks of wood on a face- 
plate for turning the fronts. It is neces- 
sary, of course, to be accurate in. turning 
the ‘profiles, so that the segments will 
match at the joints. When all are turned, 
saw out the waste centers. 

‘Make a chuck to hold the rings while 
the rabbets are being turned, and trim 
the insides. Serape the rabbets with a 
46-in. chisel, The finished rings can be 
pried out of the chuck with a chisel pushed 
‘in behind at the end grain, since this part 
is later cut away. 


MOLDINGS MADE ON LATHE 
DECORATE SERVING TRAY 


ever Saya Job'sToo Hard 


Use the chuck, with the addi- 
tion of guide blocks, as a miter 
bbox to cut the segments. Insert 
the half-rings with the rabbet 
‘out and the grain running the 
Jong way. 

Scape the pin from the bot 

tom along the edges, exposing 

¥/16 in. of wood. If thick case- 

in glue is used, the sections can 

bbe pressed in place, and no nailing or 
clamping will be required. Complete the 
tray by painting the molding as desired 


‘lx Blocks are then added to the chuck 
i ‘iter bes for the seldings 


Half Pion and 


RABBET MOLD TO FIT 
Section of Tray _ OVER TRAY-BOTTOM EDGE 


uioe mock cHuck FoR 
TURNING. 


‘RAGBETS 


Miter Box For Cutt) 
Turned Moldings 
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CORD FOR CRAFTWORK 
DYED WITH SPONGE 


Wares lengths of cord are to be dyed 
for ship model making or any form of 
craftwork, dip one side or end of a sponge 
in the liquid and draw the cord through 
this portion by means of a needle, It 
should pass out through the dry part of 
the sponge, which will remove all surplus 
coloring matter. This is a neat, clean 
‘method and is particularly useful in dye~ 
ing cord for square-knot work, and for 
coloring of applying a protective liquid 
to fishing lines—Wetrxcrox Kinx, 


TINSEL FUSE PROTECTS 
MODEL RAILROAD 


Sus mo railways should have hei 
dectric ‘current supply systems, protected 
tither by circuit breaker or by fuse 
Circuit “breakers, however, cost_ money, 
and if the model railway is much used, 
feven the expense of replacing plug fuses 
Hrecomes quite an item. The illustration 
shows how to construct a fuse for model 
railways, that, once installed, can be te- 
newed ai virtually no expense. 

First connect in the circuit a grid leak 
clip such a8 can be obtained at any radio 
Store, Also get a grid leak of the tubs 
type with metal ends, Any’ radio service 
man is likely to have plenty of discarded 
‘ones in his scrap box. Remove both metal 
end caps by applying a little heat, as these 
fre usually fastened with a shellaclike ce- 
‘ment. Take a strip of Christmas-tree tine 
sel or tinfoil a bit longer than the tube 
portion of the grid leak and put it in so 
tha the ends wl be edn place by the 
end caps. The pressure will insure a goo 
ontact, 1 the fuse blows to easy, it 
two pieces of tinsel or a thicker strip of 
infoll Water Furst, J 


Check Your Shop Lighting 


HEN you tackle a job in 
‘your home workshop, do 
you make frequent mis- 


takes, bruise and cut your 
fingers, and emerge in an hour ot two with 
a headache? If you do any or all of these 
things, the chances are that there is some- 
thing rong withthe sop Hein sate, 

"Oh, T doubt that,” you may say to 
ourelt “Besides, 1 have bg bull right 
et my bene and the shop looks to be 

Pretty well ite 

‘All right, test the light for yourself and 
seg just how good it is. If it is nighttime, 
stop reading right away and take this 
‘magazine to. the basement, ot wherever 
‘au have your shop., Lay it open on your 
Bench'n tat the chron the emp 
page isin the position where you do most 
of your work, This chart has 
ioeen especialy worked out by 
Porutan ScieNce MoxTHLy (0 
serve as a test of home wor 
shap illsmiation, 

fow lean over until your head 

is at your normal reading di 
tance, rom the chat, and try to 
read the smallest type—that in 
the upper right-hand 


directly’ at the left of the type. 
Can you make out all the lines, 
distinguish the separate parts, 
fand read the dimensions and 
identifying letters? 

If you can do all this correct- 
ly-and easily, without any special 

ig, your bench is very 
lighted at this particular 
point. There may be other things 
‘wrong with the lighting, such as 
sare, the casting of violent shad- 
‘ows, and the lack of proper re 
flectors and shades, but the 
amount of light certainly is sulicient 

If you don't have much luck with the 
first sample on the test chart, try the sec 
‘ond. Study both the drawing and the ac 
‘companying type. If both are easily res 
the illumination at this point oi your 
bench is ood, 

‘Try the third division of the chart 
‘can be read comfortably in what. may 
ale tale” hmiaton, bot tis 

‘enough for a, workbench, especially 
‘when accurate or delicate work has to be 
done, such as fitting furniture joints or 
‘making models, Neither is it adequate for 
‘working from small drawings of the type 


You Will Do 


Eyestrain...and Reduce 


Accidents 


the Risk of 


0 


Better Work 
« «+ Save Yourself from 


published in magazines and books or for 
studying blueprints that contain fine lines 
and intricate details. 

‘Many home workshops do not have even 
this degree of illumination. If you find 
that you have to go as far as the fourth 
tn ecm Lon ott eer ad 
figures quickly and clearly, there is no 
question about the inadequacy of the il 
rian i poor In, fame to 
yourself, ‘do no further work 
At the beach until you have improved the 
lighting. 

"You may use the chart in the same way 
at your machines, if you haye any, of in 
‘other positions in the shop. Provided yot 
Ste cotscientious fn using, the chart will 
give a rough-and-ready’ but satisfactory 
Sheek. For a more accurate and scientific 


This movable wat can 


o 
eared 


test, lighting engineers use a sensitive in- 
strument known as a “sight meter.” Your 
‘own lighting company will probabls 
lad to send.a representative to your home 
with one of these meters to test all your 
vpity of lig propel dstibated, i 
ty of light, properly distri 
the best insurance against accidents, 
‘bungled work, and damage to eyesight in 
the home workshop, according to J. M. 
‘Smith, a Cleveland illuminating engineer. 
‘Most workshops are underlighted, par- 
ticularly those in which dark-colored tools 
and materials are used, Engineers measure 
lighting intensity in foot-candles, In too 
the value of the light on a 
top is scarcely more than 1 or 
2 foot-candles, whereas the recommended 
minimum is 15, Outside sunlight reaches 
values of many thousand foot-candles, 80 
that you need have no fear of getting too 


much light. The new so-called "science 
seeing,” which lighting and vision ex: 
perts have developed within the past few 
years, has revealed that it is practically 
ie to illuminate a room too bright- 


nt is properly’ distributed; 
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with New Lest Chart 


and that increasing the amount of light 
Actually” prevents the eyes from. becoming 
ae apy’ wih lowe nesta 

wen worse than too litle ight is glaring 
light, A 10-watt bulb, unshaded and sus- 

ded in front of the face where its rays 
Shine directly into the eyes, can be painful 
and will cause partial blindness no ‘matter 
how much other illumination is present, Glare, 
then, isto be guarded aguinste In fact, i 38 
the principal bugbear of modern lighting sys 
tems, and sometimes is dificult to eliminate. 
In addition to direct glare from a lamp, re- 
flected glare from polished metal surfaces 
must be avoided, 

Shadows, too, have to be taken into con- 
sideration, Tn some types of shop work they 
ate necessary to reveal objects in three de 
‘mensions; but when most of the work is con- 
erned with length and breadth ‘aly, shad 
cowless lighting is preferable, When shadows 
are desirable, they should be soft and lum 

“How can I meet all these conditions 
you ask, perhaps thinking it next to impos- 
a in do so. 1 

fake a concrete example: Suppose that 
you have a workbench 3 ft high and meas 
tring’ 3 hy 8 fn top and thatthe room 
has a ceiling 7 ft above the floor. This is 1 
good average for basement shop conditions. 
‘You desire to light the bench in the most ap- 
proved manner. 

A sufficient amount of light, Smith cal- 


for the parts. Te is adaptable to 
owt machines tm the Gra e155 
Tor ulumtaatog ithe wort propery 
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‘Tals chart will show whether you have excellent, good, fale; oF poor light in your shop 


culated when the problem was presented to 
him, will be provided by two 150-watt, 
froied.bow! lamps in eandard 14a, R 
LM. domes, spaced § ft. apart and 254 
to 3 ft. above the surface of the bench, 
R.LM. is a trade designation for the type 
of dome illustrated, although what it real- 
ly stands for is “tecommended by lamp 
manufacturers.” ‘These lighting units 
should be placed so that their centers are 
6 in, back of a vertical line extending from 
the front edge of the bench, and 214 ft. 
‘on either side of a Tine dravin across the 
‘center of the bench, They measure about 
1 ft, high over all, 

The RLM. domes are metal reflectors 
enameled green on the outside and white 
inside, They are scientifically shaped for 
the most efficient distribution of, light. 
‘The porcelain, which is baked on, is easy 
to clean; and it and the bulb should be 
Kept clean at all times if you want the 
most light for your money. RLM, re- 
fectors are made (Continued ov pai 
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RIGGING 
OUR NEW 


By Captain 
E. Armitage 
MeCann 


UR, model of the Swallow, a 
ivateer of 1812, is now ready 
for the rigging. We have, de- 


scribed the making of the hull, 
deck fittings, and spars for this smart 
Htle topsal'schooner in thres previous 
ati 

"This type of vessel was the fastest craft 
float at that time. Though very loftily 
sparred, they were small vessels, so the 
sparsand cordage were lighter than that of 
2 fulsiged ship. This shouldbe hep in 
‘mind, 

‘As with a real vessel, the frst thing to 
toe shipped is the bowsprit. ‘The heel goes 
through the bulwarks, and the square end 
is set between the posts on deck. Pass the 
kammoning (lashing) around the sprit 
tnd through the hole in the stem about 
five turns, with cross turns between the 
"eprit and’ the stem. 

"As there is no bobstay, the bowsprit 
shrouds come low on the hull (see the 

‘plan published last month). The 
after ends are spliced ot seized to bolts in 
the hull. Deadeyes are turned into the 
‘outer ends, connecting with others fas- 
tened to the bowsprit at the after ends 
of the bees. 

Four thicknesses of cord are 
ponetap ng alghs 

omy although this 

be reduced to three sizes 
b, “sng ut the size marked 
seine al Back cord 
will, be required for standing 
rigging, and white or light 
‘brown for running rigging—that 
is, ropes which reeve through 
blocks. Where splices ate 


n 


Eu Soprsentn a in onthe is sigrng plas peed 


seizing 
fades, hitch slice, asa ue 
setup the rigging, deadeyes are 
used as shown in a detail drawing near 
the end of this article. Chain plates made 
like No, 1 are the most correct; No. 3 is 
the simplest, and No. 2 is the kind I used 
ompromise tis formed of one ring 

‘ ye, squeezed together 
tundemeath to lie in the notch in the 
channel, The botton link is a link from a 
Blece of chai, also squeezed together 
‘middle link is a piece of wire rove 
Usrough both and soldered. The deadeyes 
‘must lie soug on the channels. A’ small 
‘escutcheon pin holds the lower end down. 
‘Now ship the foremast, being careful 
that itis in line with the stem and at the 
Tight rake aft. For the shrouds take a 
piece of cond, seize a deadeye in one end, 
pass the other between the crosstrees, 
round the lowermast and down, aeat 
‘on the starboard side, and seize in another 
deadeye.. Put knots in the ends of pieces 
‘of e-cord, pass the ends through the hole 
in the top deadeyes (facing the left eye 


{SEE pager 102 end 103 for Int of our construction bi 


Privateer Model 


THE RAKISH LITTLE 


Svallow 


when looking outboard), through the cor- 
responding lower deadeye, and so on. 
Haul them down tight together, but, do 
not fasten, Do the sime on the port side, 
When all four are tight with the mast 
upright and the deadeyes are at the same 
level, hitch the ends around the shroud 
above the deadeyes, 

‘As there are three shrouds to a sie, 
pais the last one up one side and dows 
the other; or, better, make a cut splice 
and pass that’ over the masthead. 

Do the same at the main, but use only 
‘one pair each side. 

‘The forestay oes over the forward 
cerosstrees, around the lowermast, and 
down the ther sie, The ends go through 
the bees and are seized tightly to bolts 
in the hull, close to the bowsprit. If you 
are sbowing the hanks (rings). for the 
{foresail, these go on before reeving through 
the bees. The two parts are seized together 
above the jib boom and at the top. 

The mainstay is spliced around the 
owermast head, close under the cap, and 
is seized back {0 the eye in the forecap, 
‘The preventer stays go around the mast- 
head as for the fore, but in the ends are 
spliced 3/16-in, blocks, con- 
nected with similiar blocks 
strapped to bolts in the deck 
at the waterways, When the 
foresail is set, the lee preventer 
stay is slacked 

lines eps) are of 

fine sewing sill, a full 14 in. 

‘apart, “clove-hitched to” each 

shroud. T use a bent needle for 

te soe fr toe 
fore 

pass a knotted “cord. through 
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"The fore-shet block hooks to the iog 
on the traveler and hitches around its 


tackle of b-cord reeves through these 
and down through the inner sheave in the 
fife rail, to port, The peak halyard starts 
at the énd of the gaff, through a double 
block at the masthead, through a. block 


halfway out, then up, ‘and down to the 
fife rail to starboard, 
‘The main is the same that the 


peak halyards have two blocks on both 

ff and mast, and the sides are reversed. 

th have, vangs to steady them from 
swinging. ‘These are spliced or seized 
around the gaff and lead with a single 
block and runner to bolts in the water- 
ways. Throat downhauls are needed to 
‘keep them in. position—from jaws to fife 
tall, ‘Tey should each have peak down 

als also, 

‘The jib boom reeves through the cap 
and has its heel lashed on the cleat on the 
bowsprit, The martingale boom, com- 
‘monly called the dolphin striker, hooks 
to an eye under the cap, has an’eye on 
either side for stays to reeve through, 
and a shoulder at the end, For the mar 
Lingle and backropes ood it in postion, 
splica single cord (a) into the bight of 
‘another cord (b), with the eye of the 
latter just big enough to go on the end 
‘of the dolphin striker. Put, this on, take 
the single cord and seize it around the 
end of the jib boom very tightly, then 
‘draw each leg of the backropes bick to 
eyes in the hull and seize; or, better, 
make eyes in their ends and'tighten with 
lanyards, 


Materials for Rigging 
and Finishing 


Multa ie 
Deanevss 20°01 5/16 


‘The ring for the jib stay must, go on 
the boom before the martingale. This is 
a ring to, slide on the jib boom, with a 
smaller. ring soldered it. "The jib 
stay splices around the masthead, reeves 
through the little ring. just mentioned, 
through a hole in the jib boom, and has 
a sister block turned into its end, ‘This 
is connected with a single block hooked 
to an eye in the cap (underneath), the 
FSisfng pl, Mis my be ered eat 
ing pins. This may r 
the stay lead without the ring 1 
the jib boom and through an eye in t 
‘martingale boom. 

‘The fore-topmast may goon next, Don't 
forget the fd, or piece of wire through 
the heel to prevent its slipping down, 
Here the siays go on firs, splicing around 
the mastheads and leading through holes 
jn the jib boom, through eyes on. the 
dolphin striker, abd tack to bolts in the 
Ihull where the ends are seized back. 
Next, the topmast shrouds, one pair 


‘Stern view showing the Jolly boat and the typeof base used by 


is see on miniature graving-dock blocks an‘ is shored oa each 
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fach side, are seized to the masthead, 
‘They lead through holes in, the ends of 
the crosstrees and are seized to the eyes 
in the futtock-shroud bands, These should 
have ratlines, 


may be much simplified if desired. 
the yardarms the brace pennants 
‘are spliced’on first, then the topsail-sheet 
blocks if any, then the topping lifts, 
A neater alternative is to splice the sheet 
blocks into the lifts. The forebraces have 
long pennants (Continued on pase 96, 
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ELECTRIC BANJO CLOCK BUILT AT LOW COST 


anyone can make a beautiful electric 
banjo clock. A suitable movement 


Ww: a few tools and ordinary skill, 


may be purchased of, as in my own case, re~ 
moved from a smali, inespensive bedroom 
electric clock. 


‘The dimensions of the wooden parts, as 
given on the drawings, are those I used, but 
you may make your clock larger or smaller. 
{A slighily larger dial would be desirable, if 
‘one could be obtained. 

After the various units have been made as 
shown, fasten C to D with small brads; then 
fasten C and D to B by means of a screw and 
‘8 couple of brads, Have the back of the box 
and the clock container absolutely flush, Fit 
B inside the lower end of D and fasten it 
with fine brads. Through this sink two screws 
through the top of F. Also carve 
the lower omament Gand fasten it 


tached the outspresd wings firmly with pins. 

‘Use a plastic wood composition to fill in all 
the crevices, and sandpaper the case well. Ap- 
ply a coat of walnut varnish stain, sandpaper 
it, and repeat three or four times,'or use any 
other type of finish you prefer. Give the eagle 
coat of bronze or gilt. Now fit the movement 
and bring the electric cord out through the 
bback of the clock. 

T screwed an eyelet into the back in order 
to suspend the clock, and also placed two rub- 
ber knobs at the back in each lower corner so 
that the cord could pass down in back. If it is 
desired to place a scroll on each side of D, 
they can be easily cut from thin brass. T put 

them on but later removed them, as 1 il 
sppearance of the clock better 
oun Nex Tirrany. 


to F from the inside, At this stage 
both D and F are open in front. 
Taide these two bosss, glue some 
narrow strips atthe sides, top, and 
bottom, about 3/16 in. from the 
edge. Find some suitable colored 
ets Uo. fit these open spices. 
Back the pictures with cardboard, 
cat them to shape, and lay them 
fon top of the strips. ‘Cut lass to 
‘make’ covering for the pictures, 
‘making the glass just small enough 
{oft Inside the bor and over the 
Pictures, Glue narrow strips of 
Inolding. around ‘the edges for. a 
Frame mitering the coters care 


fow attach A and fasten a 
small gold eagle to it. One can be 
fordered at any jewelry store, but 
Tearved mine from wood and at- 


Fron Silhouettes 


TO ORNAMENT 
YOUR HOUSE 


PALIN waauat 
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Lever T. Ryder (at let), president ct the Ould, presents 
re dent of the American Hardware 
"Right: Shop of Charles Le Hit 


Great Leisur 


HEREdoyou 
stand in rela- 
tion to the 
National 


Homeworkshop Guild? 
Are you a member of 
fone of its 128 afiliated 


clubs? Has a Gui 
Club been organized in 
your town? 


‘You owe it to yourself 
to answer these ques 
tions at once. If you 
have any interest at all 
fn. the home workshop 
hobby—and you must, oF 
you wouldn't be reading 
this department—youcan 
double the pleasure and 
satisfaction you get out 
of it by becoming sfil- 
fated with the Guild, It 
represents the greatest 
step. forward. that has 
fever been taken in behalf 
of amateur craftsmen. 
Tt gives them a chance to get together and 
compare notes, to learn new methods, to 
participate in’ exhibitions and contests, 
and to-do a thot xd and one things that 
haven't been possipie in the past. You are 
simply missing a bet if you don’t join a 
home workshop club. 

‘Now there may not be a club in your 
locality, You can find out. from the list 

‘the right-hand column. It gives all the 

‘and towns in which Guild clubs have 
already been organized, If there is a club 
nearby and you do not know where it 
meets or who the officers are, send a self- 
addressed’ stamped envelope to the Na- 
tional Homeworkshop Guild, 312 Harper 
‘Avenue, Rockford, Ill, for that informa- 
tion. 
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The National Homeworkshop 
Guild Sets New Goal for its 


Time Program 


In case you do not find 
your city or town listed, 
ihe thing to do is to get 
afew of your friends to 
join with you in starting 
4 club of your own. Any 
five or more men or 
women over sixteen years 
may organize a club and 
apply to. the National 
Guild for a charter. None 
of the clubs now in ex 
istence has had the least 
ity in pete saried 
or in finding a place to 
meet, and many of them 
have" ‘doubled and. 're- 

their member- 


ip. 
‘The advantages of be- 
‘coming affliated with the 


but LeVern T. 
president of the national 
‘organization, will be glad 
to outline them in greater’ detail if you 


Ryder, 


fill out the coupon at the end of 1 
article, You will alo recive a bulletin 
telling how to obtain names of pr 

members; where to bold meetings, how to 
call and Conduct the first meeting, how to 
prepare a constitution and by-laws, bow 
to choose officers, and how to obtain ade- 
quate publicity. Practically all the prob- 
Jems that are likely to arise in organizing 
a club have already beea solved for you. 
All you need do is find a few congenial 
neighbors who are interested in some 
branch of craftwork, It doesn't matter if 
some of them are without home workshops 
and have little experience or skill. The 
Guild is for beginners as well as advanced 
amateurcraftsmen. ( 6) 


WANTED 
A Craftsman's Club 


In Every Town 


We 
w 
w 


reat 


dmb Ge tows Jno Womeretahs 
EUU'E afoon Jaws Saltatcewnn Canad 


LOCAL CLUB NOTES 


‘Governors has decided to 
tthe 


Clubs Just Started 
‘Tas fellowing rv, cite tae bom 
ecznlnd trated “carers fe 
Siet Himerertshos "Cal “ses 
a 
Modtets Gas peta 
Fort Wayee Civic Heneworkshop Clb, 
Fore Wayne, Ind. 
nat Lawrence Homewerstop Cheb, 


vate 
Nianitowse Momeworkshop Club, Mam 


Rrowoc, Wie. 
Ch, 


‘North Shore” Cratomans Cho 
hegan. IL 

‘Eat. Louls Homeworksbap Chub, St. 
Louls, Me 

"Twin City Homeworksbop Club, Ster~ 
Ang, 

‘These clubs ore in edition to those 
listed’ tn ‘presioue awe Il mow, euds 
‘will be cmmounced in theie columns as 
Jaen ax possible after: Being chartered. 


Was 


76 


terested in the club, but for va. pany. Tt was started by five men in the re- 

‘ows reasons are unible to attend t 

all mestings, and some are unable Since we are ‘members rather 
5. to get some parts of the meet- carefully at the start,” writes RE. Nest, the 

ing. ‘Bo fault of their president, “we hope'to have a 100 percent 


‘own, 
therefore the Board believes that Active ‘and to cover many” arts 
this plaa shoald be invaluable to and crafts” 
these members” "The Tri-State Hobbiests’ Homeworkshop 
“Another editorial tells how the Club of Evansville, Ind. gave a demonstra- 
Qatari about a year ago with ton of wood tuning and foriare construc 
twenty members and has grown to ton recently in ‘ofa local department 
approximately seventy-five mem- store. Clinton Hillyard made a flooe. lamp. 
ters, with ‘x from Ipminated black walnut and maple be- 
meting. {ore a group of interested spectator, Among 
‘At a recent meeting of the cub, — the projects exhibited by members of the dub 
PLA Van Esdicused thebarards at the same time were a violin constructed by 
of electricity and explained how William Perry; a lacquered gun cabinet and 
the’ proper installation of equip- walnut coffee table by E, B. Carpenter, sec- 

saves ‘on the electric light bul. retary of the ch leat table 

‘Seventeen members and prospective mem- and miniature hand- 

‘of the Holton Homeworkshop Club of carved oxen by Mr. ‘ends of 
Rane, were coerced ott Dutch cetant een and tre ther pee of wood 
luncheon fopeka Club at the Topeka carving by Thomas a seal 
mode of the Santa ‘Ayer: 


# 
i 
i 
ae 
H 
f 
22 
2 


ADVISORY COUNCIL 


Ske tpemsoring the lb wood "ion 
Profesor Collins P. Blie of the Nation Guild Conte. The dub com> 
Pe ee Fok Dawerty | Me Sind Sone anl planer de: 
Professor Clyde A. Bowman ‘onstrations have before the newly 
‘Dean of the School of Past Srpanieed Civic Grad of Fort 
Eisaton, Sto! ‘uate, Wayne, Ind. The cu growing rapidly and 
“temanie Wie oon pas he ity mark 


Harvey W qi 
tech Wee a Cy 


Maj-Gen. Benj. D. Foulois 
Chef of the shir Corps, U.S. Army 


Capt. E. McCann 
Fable an Mod weber Cb 


Dr. Francis G. Pease 
Astronomer, Mt. Wilton Obiereatory 


“The Greater Lawreace Homeworkshop Club, 
of Lawrence, Mash, broke a record by" start- 
ing with sixty-six members, 


picture 
ct 
Scouts fie’ ‘intone te ay tte ute eas 
Home. 
wut FREE BULLETIN TELLS 
2 HOW TO START CLUB 
HY not have the honae of o 
or tats” Wa bane worthy "Sub in your ew 
onthe community tome not are in existence? 
‘eters ted wo bse fe ie 
S'lireer have by" fling out Uh coupon elo. Send 


in- for it at once, 


“The Iroquois Homeworkshop Club of Wet | cay. Site. 
Mase, draws its ip eo (Pleie rat easy ey) 
tirey from a large local manufacturing com- 
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PRO FOOTBALL STAR 


LEAF-TOBACCO 
EXPERTS AGREE: 


Share This Refreshing Effect That 
has Meant so Much to Oth 


CAMEL’S COSTLIER TOBACCOS NEVER GET ON YOUR NERVES! 


Super pine shaped pat main 
Mapa male 


Almont wholly shaped hl 
Sugar pine sith all main eu 
ready made, easy 10" finch 


DEALERS! 


Write for Terms on > 


These Attractively 
PackagedNewKits} Stigpcf itmedincy"dane | | a 


\ 


Clipper Ship "Sea Witch” $1.50 

Postpaid: 
13 inches long—8 inches high. Famous and 
beautiful American Clipper. Kit contains 
every part needed including blue print, and 
pamphlet of instructions, Top deck of 
shaped hull stamped for location of masts, 
muses, etc. Kit contains paints, glue, chain, 
deadeyes, anchors, flags, printed bow and 
stern name plates. $1.50 delivered. 


U.S. S. Indianapolis - - - $1.50 Postpaid 


Complete Kit for 12 inch model of the famous cruiser from which Pres. 


Roosevelt viewed 


the fleet, An ex- 


cellent, graceful, racy model, easy 
to make with Simple hand ‘tools, 
Kit contains everything needed 


including pa 


» glue, anchors, 
propellers, rudder, blue print, pam- 
phlet of step-by-step instructions, 
etc, $1.50 postpaid 


finest 2 
the only tool you need. Kit contains p: 
pamphlet of instructions, 40 completely finished 
2 propellers, 2 anchors, 1rudder. All main cuts 
hull already made. 


Model Makers [| 
USE THIS COUPON 


POPULAR SCIENCE MONTHLY, 
381 Fourth Avanue, New York, HY. 


it 


tance, and the complete 


or Kits you want will be} ADDRESS nee - 


ery paid by us. 


Send me. prepaid the Kit ov Kite hvehed low, foe which 


Sea witcH $1.50 Postpaid 
1B INDIANAPOUS 1.50 Postpaid 
La peeing lis (1 MANHATTAN 1.00 Postpaid 


S.S. Manhattan - - = - - $1.00 Postpaid 


Everything you need to make a 12 inch model of ¢} 


largest and 


ymerican built liner. A sharp pocket knife is practically 
ints, glue, blue print, 

ife-boat davits, 
in the sugar pine 


STATE, 


THE MONTH’S BEST 


Auto Ideas 


Time-Saving Suggestions 
for Car Owners Made by 
Our Experienced Readers 


Orr rush 
Wit exo 


"HEN a wheel which must be re- 

‘moved sticks so badly that it 

resists all of the usual wheel- 
ulling methods, I have found that the 
following procedure invariably works: 
First, T jack up the wheel on the opposite 
side of the car. This places a large 
portion of the car’s weight on the wl 
to be removed, ‘Then, after unscrewing 
the hub nut just enough to bring it out 
flush with the threaded end of the axle, T 
strike the axle end several sharp blows 
with a heavy hammer, T have yet to find 
1 sticking wheel that’ won't yield to the 
pressure and jarring —A. D. 


Door Handle Cover 


FTER rain had twice frozen inside of 
the door-handle lock on my ear, I hit 
othe Kea, shown in the drawing blow. 
tutting a four-inch length from a 
of hallinch diameter flexible rubber hose, 
T placed a one-inch slit in one side, locat- 
ing it to coincide with the door-handle 
shaft, In cold weather, when there is the 
chance that snow or rain will freeze in 
the lock, T simply stretch the tubing to 
‘open the alit and slip it on—B. S. 


nou sa 
FROM ice 
ee Tat ove 
ND OF Boe HANDLE 


slit and aeetched over ca’ door 
> ain from freening in the Keyhole 


bn 


Winter Car Washing 


JE YOU tave ever washed. your car in 
cold weather, you are familiar with the 
chapped hands that usually result, After 
trying rubber gloves and finding them cold 
and much too fragile, the writer hit on 
the idea of wearing a pair of cheap cotton 
loves over the ubber ones. ‘The rubber 
still prevents the water from chapping the 
hands but the cotton adds the necessary 
warmth and protects the rubber—F.V.A. 


[A wheel that sticks can be loosened by ralsing opposite side of car 


Home Vulcanizer That Is Easily Made 


EAT hot. patches with ordinary cold cement can 
IN ie oma oth ox tepeatoe es cy ah 
caniaer made from a discarded electric iron, (Wo 
jnch square block of wood, a-C-clamp, and a two-foot 
length of iron pipe. First of all, the handle is removed 
from the iron and the section of pipe bolted in place, 
Clamps made from strips of iron can be used in 
mounting the pipe, The assembly then is bolted to the 
bench with U-bolts in such a 
way that the bottom of the iron 
faces up and ts about one foot 
from the bench top, ‘To repair a 
tire, simply apply the cold 
patch inthe usual way, place 
the patch face down on the 
m, and clamp it firmly with 
the block of wood and the C- 
clamp. Turn on the current for 
three to five minutes and a hot 
patch will restlt-—C, A, P. 


acs 


Tilustration above 
shows how to male 8 
home waleaniser and, 
{ett esethod of using 
ig elearly shows 


Headlight Pilot 
WHEN driving a car equipped with 3 


operated dimmer switch it is 


fica icut to tl whether Your Beads. 
lights are up or down. Ties me when 
iy Beads are up, bought an ork; gy SN 


tary radio pilot light for fifty cents and 
‘mounted it on my instrument panel. The 
electrical connections necessary were par= 
ticularly simple, consisting of one wite 
from the pilot light to the up terminal on 
the headlight side of the switch—G. M. 


Piston Ring Tool 


F YOU plan to replace the piston rings 
in your car and haven't a ring con- 


tisctot, an eficent and inexpensive sub 

ate’can be made from a lat strip of 
Sheet ton oe‘. A. shown inthe 
istration above, Uh srip is cut appras 
mnalely cnctalflacs wie sod “Slguly 
longer than the total compressed cireum- 


‘This gasly installed pilot ight om dashboard 
fells the driver whether lights ate up of dows 
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ference of the piston rings. When the to 
™ Shoulders, formed at the ends of the 


strip, are pushed together with a 


large pair of pliers, the loop con- 
tracts, compressing ‘the piston ring 
just enough to allow it to slip into 


the cylinder, With a little practice, 
this tool can be used as conveniently. 
‘as one bought for the purpose. —F.B, 
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LEedtting Your 


MovVvIE 
FILMS 


By 
Frederick D. Ryder, Jr. 


the possibilities of this par- 
ticular phase of film editing 
except your own imagination 
nd Ingen 

‘Another man T know has 
saved every foot of film he 
has ever taken—bad shots as 
well as good—on the theo 
That some’ of the shots wil 
be useful, Recently he was 
editing a reel of night scenes, 
and dug out of his stock @ 
Shot his wife had taken of @ 
parade. It had been put, in 
the discard because she had 
accidentally coed the lng 

lapbragm’ all the way, an 
the’ il. was badly" underex- 
posed when considered as a 
daylight picture, Titled as a 


HE day you start mak 
ing your own home 
movies tell a story in- 

stead of being litle more th 

fn animated scrapbook, yo 
find that, your friends will 
take much greater interest in 
seeing your pictures, Further- 
more, the process of editing 
your films into a connected 
Story form is easy and fas- 
cinating work. 
film’ editing starts 
with the picture taking. No 

fone can edit a, story into a 

feel of film that’s worth while night parade, it became an ef- 

if there are no scenes to rep- fective addition to the other 
resent some of the most im- 4 fndieated by he night scenes! 

portant things that happened, Naht-srea, bot that at the righe wht Heng en the tin "The mechanical equipment 

as well as lively shots of 1 required for film editing need 

see importance to sustain interest in the out suitable titles to be made by methods not be expensive nor elaborate, unless you 

story and round out the narrative. already described (P.'S. M., Aug. 34, p. wish to go in for the more costly t 

‘On a family outing, for example, you 00). Top-notch editing also requires fy: of apparatus, ‘Tho essentials are’ a Aim 
right take a shot of packing things into uring out all sorts of little explanatory — splicer, two hand-crank film-winding heads, 
the cat, another through the windshield shots that can be made later on. For eX- some means of examining the fl through 
as the Car started, a third as the family ample, a friend of mine took some pic- a magnifying glass, and a way to hold the 
debarked at the outing place, several more tures on a trip during one of the hottest various strips of film while you are work- 

‘of the various activities, one of mother weeks of last summer. His first thought ing out the proper arrangement. 

and the girls arranging the “eats,” and was to do the obvious thing and include A able film splicer can be ob- 

50 on. Then you would have enough ma- a title telling the thermometer reading. ‘You can get a 

terial to be edited into a connected and ‘Then he had a better idea. His camera don 

interesting story of the whole outing. focused down to a distance of 

In taking movies, never worry about the one foot, s0 he took a large 
sequence of the various shots. ‘The pel- thermometer and made a close- 
mary function of editing is to get them in up of it while he held a match 
the proper order by cutting and splicing. a few inches under the bulb 

"The secondary function of editing films and the mercury crawled nearly 
is to note what is mising and figure gut to the top. He spliced this in 
ways to supply the deficiency. If for in- right aftera itl reading 

Nake. you Teqot in your Wary tothost WAS TT HOT'® ‘Thea hei 

‘any scene of the actual start of your out- lowed it with a close-up of one 

ing, you are quite justified, as the film edi- of the members of the party in 

tor, to give yourself orders, in your ca- his shirt sleeves, fanning him- 
pacity a5 cameraman, to go out and get self with a newspaper as the 
that feene atthe first opportunity. The perspiration, ripped off his 
next time the same members of the fam- forehead. This shot, too, was 
fly happen to be going anywhere in the taken in chilly weather weeks 
car, you can shoot a scene of the start, after the trip. The perspiration 
and this can be spliced into the reel of was merely water from a drip- 
the outing. If the details are correct, ping wet towel with which the 
friends won't know the difference, and in subject's face was mopped just 
time. you yourself will forget ‘that it before the button was pressed 
wasn't the real thing. on the camera. Sakieaest 
Euliting your films also means figuring There is virtually no limit to fate am old'drawing bound. It ta best for long mipe 
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rya snapshot like this raohd 


HERE'S ALL YOU HAVE TO DO 
Use Kodak "SS” Film, Set your camera for 1/25 
second—Open the lens to f.63. Put 2 Mazda 
Photoflood bulbsin lamp A—i in lamp B. 
as indicated. Sight the subject, click the # 
and you've made the picture. 


IHERE'S A NEW OPEN SEASON FOR 
‘APSHOTS, Now you can make snap- 
NIGHT! A new world of 
picture opportunities . . 

Just use any camera with an /6.3 (or 
faster) lens, loaded wi 
sitive Panchromatic 
"SS" Film does the trick—it's three ti 
sensitive as ordinary film under artificial li 
Two or three Mazda Photoflood bulbs give 
ample light. 

Hold the camera in your hands as you would 
outdoors, set it for 1/25 second, open the lens 
to 6.3. Sight the subject, click the shutter. 
You've made a snapshot. Indoors ... at NIGHT, 


ALL YOU 
NEED FOR & j 
SNAPSHOTS 

AT NIGHT 


KODAK w5"—the hinine- 


Sixel6, with 26.3 lens, 
for pictures 2% x 45 
inches, $20, 
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WHEN IS 
PIPE SMOKING 
ECONOMICAL? 


Count your hours 
of smoking before 
you conclude you 
are saving money 


Some pipe smokers have punished 
‘themselves needlessly in their desire to 
economize by spending less money for 
tobacco. Buying lower priced tobacco, 
they have thought to save money. 
Often the saving is only in imagina- 
tion. For example, a 16¢ tin of Edge- 
worth will provide more actual hours 
of smoking than many cheaper to- 
buccos. If you doubt this, make the 
test yourself, You will find that, using 
an average size pipe, a pipeful of 

+ Edgeworth will give you fifty minutes, 
to an hour's pleasant smoking. In 
actual experience you may find that 
the cheaper tobacco really costs you 
more in money while it gives you less 
in satisfaction, 


Edgeworth is delightfully mild. Its 
rich tobacco flavor is the reason many 
a man smokes a pipe. A much longer 
time is required tor 
makeEdgeworththan 
is needed to make 
cheaper tobaceos, be- 
cause every need of 
the pipe smoker is 
considered, At 15¢ a 
tin, Edgeworth is a 
very low-priced pleas- 
ure. Its use is genu- 
ine economy and also 
insurance of pipe 
happiness. 

Many lovers of 
Edgeworth buy it in 
the vacuum packed 
tins, because the fac- 
tory flavor and freshness are retained 
in these ting indefinitely, no matter 
‘what the climate. 

Edgeworth is made and guaranteed 
by Larus & Brother Co., Tobacconists 
since 1877, Richmond, Va. 
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BOX KEEPS ENLARGING PAPER HANDY 


THEN a number of photographic em- top sheet to be quickly srasped, The hing i 
farsements are to be made, al of the & continuous stip of leather, 
same sist bor of the type ikitrated bee * When panied fat blac, inside and out, 
low wil be found's rest timenver. ‘The ef= the bor wl be found adequately tik, eve 
fort required to make a few {in full dayliah, for a reasonable Jeng of 
At the mont used sacs of bromide tine, Of course, common sense dictates that 
{he darker the fice in which ii bepy the 
betters-Heose‘Wimsztos 


For str mper 


TOP PLAN, COVER eewaveD 


eur on 
case nares 


ors 
uot mst wo oF sexs AY 


lot for holding &t 
toe laying 


‘VERY photographer, amateur 
‘or professional, knots that it 


ruber, the hood 
ie kepe right in the 


i 


era. A lesble 


‘or fiter and screens. 
"To make the hood of the cor- 
rect. shape to alford.masicnim 
protection without obstructing the 
Keo sight of the ler proceed 
a8 shown in the diagram Make 
gape pater dor cating, he 
rubber. Use an 
Eoertite atch for Catating 
the two dees of the hood. tox 
thr ep ia the etre hood 
‘lack. The smaller end of 
ihe bood wil ht snugly oa the 
Projecting shoulder ‘of the lens 
Endl support the Bood fiemiy 
Eotor Stes or sevens maybe 
inserted im the hood from the xd, 
cer more handily, through a sot 
‘ut ont abead of the camera tens 
{tei The latter method alles 
fn addtional advantage in that 
inoounted, nd therefore les ex- 
penive, fliers aod screens may 
Beteed WE: Srewarr 


PHOTO AWARDS 
‘Tu winners of our November, 


1934, photo contest will be an 
‘nounced in the March ieue, 


Photographing 
Shiny Objects 


dificult problem for 
‘he amateur photor- 
rapher isto photograph a0 
bjec with’ strong high- 
lights such as cut sla or 
polished meta 

"The, most suitable: ma- 
terial for taking a picture 
of this type is modern roll 
fr flm-pack fl of ether 
the venchrome. or supersensitive panchromatic 
type. Cut film is not quite s0 good, and glass 
Plates are very poor, 

“The lighting should be as even and full as pos. 
sible'so as to get the highlights well distributed 
‘and all of the surface wel illuminated, ‘The ex- 
posure should be a trifle under rather than over 
{iret valu andthe pit ld be! mae 
‘on soft paper. Be careful, aso, ot, to overde¥ 
‘he nezative. All etal il then be dear. 
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omer" ‘TAKE SNAPSHOTS 


fon a long board with a film wind at each 
fend, plus a magnifier with a light bebind the 
film, for as litle as six oF seven dollars. Bet 
ter models of splicers or complete editing 
lunits ean be obtained at various prices ‘up 
to thirty-Bve dollars o more. 

‘Splicing flm consists first in trimming the 
fends true and with the proper overlap. ‘Then 
the emulsion is seraped from the film edge that 
faces up, special cement 1 applied, andthe 
other film is set in place, back down. Pres- 
Sure need be applied to the joint for only 
fen of filten spade as he lm cement ss 
very’ rapidly. When properly made, the 
Joint is even stronger than the fil itself 


FAULTY splice that splits apart. while 
You are projecting the film always comes 
from one of four causes, If you fall to. get 
all the emulsion off, the joint will let ge 
‘Too little cement will cause trouble, So w 
lack of proper pressure while the cement is 
setting. Finally, if you work so slowly that 
the film cement is partly dey before the film 
us are put together, the Joint ‘wil be weak 

‘One of the lustrations shows two film 
joints, ‘The right-hand one is perfect. The 
fone at the left, made in the same splicer 
with a Dit of delay in closing the Joint, 
Veals light area at one end. ‘This indicates 
that the film is not cemented together in that 
area, Such a Joint. may’ get’ through ‘the 
projector a few times without mishap, but is 
ture to let go when, in the end, one’ of the 
loose edges eatches on something. 

Film joints donot weaken with we. T 
have made endurance tests on joints equiva 
lent to running through the projector once 
week for twenty years, yet with no. signs of 
‘weakening 


number of swooden sta 
tached, ‘The other ls'a board with rows of 
Key hooks. ‘The separate scenes are colle ine 
tort roils, placed on the hook, snd laeled 
With paper ‘ays if desired. ‘The Clothespin 
Method is bet and quickest for short scenes, 
at for lone stripe 

rangement would be a rack of 
lothespins forthe short lec, and a board, 
Staller and’ with fewer hooks. than that 
shown, for holding the relatively fewer num- 
terol tong sepa 


CELLULOSE FILM KEEPS 
AIR FROM DEVELOPERS 


"TOPREVENT the deterioration of photo- 
‘raphe solutions left in developing tanks 
or other open containers, a good method is 
to float on top of the liquid a sheet of trans- 
parent wrapping material of the cellulose flex 


‘lothespins are at 


ir can then reach 
HS. 


ATTACHING OBJECTS TO GLASS 

rHEN any small object fs to be photo- 
W rrnbed a a torr tet 
nt tro a shad it sly mone con 
‘enient to place the’ glass in. vere posi= 
tion, ‘To attach the objet to the gla, the 
‘mal plece'of chewing umn OB. 
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It's easy... 


get DOZENS 
of pictures with 
THIS LAMP 


INDOORS! 


‘Wiat a picture! How often have you said that about indoor 
scenes—and wished they were outdoors? Now indoor scenes are easy to 
snap..thanks to supersensitive film and G-E MAZDA Photoflood lamps. 
‘They're inexpensive too, for G-E MAzbA Photoflood lamps are good 
for two hours of picture-taking...last for dozens of pictures. (Great 
for home movie making, too!) 

FOR SNAPSHOTS you need a camera with a fast F/6,3 lens,* 
supersensitive film and a few photoflood bulbs in bridge, table or floor 
lamps. Arrange your lights for a pleasing effect, then click the shutter 
as you do outdoors. You've taken a picture. .indoors AT NIGHT! 


‘Your druggist or camera dealer can supply you with film and lamps. 
General Electric Company, Nela Park, Cleveland, O1 


(6 Bee ramoras ds lms folding rameras con tot trad pars with time expan sf on or te seconds 


FOR BABIES... PETS... ACTION 
Get the picture instantly with G-E MAZDA Photoflash lamps. 
y light socket or from t batteries. No. 
‘or dust. Enable even box cameras t9 get lively night 
Bach lamp gets one picture. Retails for 15 ceats. 


GENERAL €@ ELECTRIC 
MAZDA PHOTO LAMPS 


‘Bhectrie Company. Dept Wid. Nela Park, Glevel 


i One 
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TINY 


MARINE 
STEAM ENGINE 


NICHOLSON 
FILES 


‘A model has been cynically 
defined as 1 imitation 


than mits Tp aceaemel 
capable of drivin, 


Sis Boe hoes fuaser tia tom 


scrap metal, doing 
of te work with 


Files 
"iit was delicate work, ex- 

ork, and Tused Nich- 

Files because 1 bel 


ty 
Short, the best file 
‘money can buy.” 

Get the files experts 
use in their home work- 
shops. Buy Nicholson 

‘model 
b 


Rhode Tan, 


Genuine 
gies ° 


A Miniature Model Designed 
For Our Model-of-the- Month 
Club by Theodore Gommi 


FICTION’S MOST FAMOUS SHIP 


ne FLISPANIOLA 


ISLAND’ 


OF “TREASURE 


THE request of many readers we 


Seas cee 
eaeraaiicean 
dation 
gee aad ae 
iat ieee sss 
SoS ree 


“Treasure Island” will need no_ urging 
to bil this te self medal of the ip 
scribed in that book Ase from its 


ees ren hich this model 
eae me peels aay 


fey me eg ‘The pisos 
tere drawn by Jn Havens, marin ex 


pert of that 
‘Gur motel & bull of eaily obtained 
materials to the (Continwed om page $9) 


NOTES ON 
consraveTion 


Sey eErSSE 
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AN INGRAM! E | foe weaam's coos 


Quicker, (Reese | 
Cleaner, 
Cooler 


WHISKERS FASTER AND DISASTER / 


Shaves 


with =, 


INGRAMS 


Ingram’s Shaying Cream tomorrow morning, and 
enjoy shave thats quick, clean and cool. without a WORLD'S COOLEST 
trace of sting of burning, 
Latherup,and se! Special ingredients in Ingram's cool SHAVE 

daaeps Salta hele toro orteaeae % 

fc shaving... protected against rawness when you've eo 
finished. Ingram’s ther isfiner, too. Itclings closer, wilts DRISTOLMYERS CO, Dept. Tel 
whisker qicker, and stays moi al thrugh the shave 

jen if you liked the shave you hed today try Lngrans’s 
and get obo you'll like betied! Any drug sore, 


Lngrams SHAVING CREAM 


TUBE OF JAR 


TRY THE 


Two Whirling Thermometers Measure Humidity Accurately 


wet-bulb temperature at the top, 
E'indicated ‘by the diagonal: Lines 


rom this point fol- 
low the nearest curved dotted lines out to the 
right of the chart, where the percent of u- 


rmidity: may: be read. In this cate it is 60 per. 
I ent. This is within the comfort zone inthe 

UMIDITY—the amount of water Mt, And, indicates, good humidity. | The 
fd will tel whether the water pan on the 
furnace of other air- 


eee las Rap 
nears pet ta 
(Serene eal ree be gc ete ir 
Hereisameailycomrecl itunent ine matin, devices an 
peri or Wonca) Gace inae erie nth ea 
Obtain to similar thermometers and fasten 
use tage nek te ane wk wed 
ier Cale bib pent el ooa tase 
eo atnan eat keene ae 
oer ee are car ant 
Sear innecenant sates 
Seow ects rune ces a aaieas 
So deen scl eine eee ae 
eerie mame pe 
Withee et Sts a des 
a et wi far 
Ree ax eerie to tae 
Hicutnns Tha tak tea soy net 
Shee iepeaaes taney ons es 
fete iat ieeg essed oe crn 
Tests Sh ak teerectne ote 
tan ie oxeoe eae te eae 
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GIVE 
YOUR HOUSE 


A GIFT THIS YEAR 


‘Any improvements you make in your 
tome will be appreciated by the whole 
family all year round. This year your 
focal Better Housing Program “will 
make it casier for you to finance such 
improvements.» 

Wood will make ie casi 


Will not warp, chi 
Obtainabie”in boards 


teurs can perform major jobs with it. 

Give your house the “once-over"! 
‘Think of the waste space that could 
be converted into attractive, livable 
rooms. A spare room in the attic, a 
kame-room in the cellar. "Aden, wo 
Shop, play-room . «think of the pl 
‘sure you would enjoy from these and 
Other additions to your home. 

PRESDWOOD is obtainable from lead- 
ing lumber dealers’ everywhere, very 
Below for samples, and free booklet. 
MAsontre Corporation P23 
111 W. Washington St, Chicago, TI. 

Gentlemen: Please send me a sample 
of PRESDWOOD, and free booklet. 


Mam 


aD, 


Chey 


Our BLUEPRINTS... 


A Gold Mine of Home Workshop \deas 


im your home wor 

it & point to study cur Ist of 
blueprints for sugzestions. The following is a 
partial list, In general appearance it looks the 
Same as the ist published last_month, but 
there are actually eighteen projects that have 
‘ot appeared in’ any previous lst, and new 
blueprints are being added from month to 
‘month. 

‘Our blueprints are each 15 by 22 in, and 
cost 25 cents a sheet (except in a few special 
‘ases). Order by umber. The numbers are 
fiven in Italic type and fallow the titles. When 
two of more numbers follow one tite, 
mcans that there are tio or mote blueprint 
in the complete set If the letter “R” follows 
number, it indicates that the blueprint or 
tot of Biprnts & Secmpanied by” photo 
sraphically illustrated instructions which sup- 
plement the drawings. If you do. not wish 
this supplement, omit. the letter “R” from 
‘your order and deduct 25 cents from the price 
iiven. Instructions alone ‘are 25 cents each. 

‘Many'other blueprints are available. Send 
4 stamped and adresed envelope for & com 
plete Ist. 


EFORE you start anew project 
‘make 


FURNITURE 


ie 8S., Saratogn (18in) 
ck Saesivonet (i 


MODEL OF A 


Queen’s Sedan 
Chair 


Femeenh fle, roe san remmaerct 


Privateer of 1812—Swallow, 2 Baltimore 
all ae 


"Sota (Uke: a 
Yacht (Siac melon) ae 


RADIO SETS 


rst balleg Heowhout (ean ‘be #4 

unt woh ‘catbourd maton) SEER, 
‘own: Flaine pattern fr ny boat ard with an 
sera etd eta re (Ge RS en 


Popular Science Monthly 
Sef Fourth Avene, New York 


Send. me, the bine, or Moeprints, mune 
tered ae Ths 


1 am clr tare ents 
Set 


Fase pis year same nd advo cep 
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HOW TO RESTORE ALARM 
CLOCKS TO SERVICE 


CLEANING ck ie tequnty the only 
Tepaie required to restore it to service. 
tis imple proces, a5 you may find out for 
vyourslt by" in your alarm leek 
eine re ope ne 

(for example, you have one of the popu- 
tar farge alarm clocks, fst loosen the three 
fall trews at the back neat the fim, and 
{wt the movement in a dockwae dircion 
Unt the screws sip Uhrouzh the eolarsed por~ 
tion of the slots. Next, remove the two Wwind= 
tng. Keys-and the four slated nuts on the 
tek, and sip the movement fom this part 
of the case. Sip a pair of dazonal cutting 
Re uh the ite and an ry to 

en remove the other two hands i 0 


“Phe dial Is removed by straightening the 
‘ends of the four lugs that pass through holes 
Inthe frame af the movement. Now poll ost 
the small brass wedge that holds the end of 
the ‘hairspring. onthe Dalance wheel, and 
turn the wheel until the end of ‘the spring 
slips out of the slo, and also out of the slot 
inthe regulator lever. Loosen one screw at 
ther end of the balance-whee! staf until It 
‘ean be removed. 

Disolye sme mild white soa, chs in 
water, add ammonia, and suspend the move- 
iment in the solution from a wire for about 
five minutes, Then rinse it thoroughly in eas: 
‘line, Brushing with 
Femove “any” remaining 

id be cleaned in 


Spring. Teh a good dea to dry of the aso 
Tine with a fany oF by placing the movement 
inthe sunshine! 

Hf the points of the balance wheel pivots 
are. dull ‘or rounded. of, they” should be 
sharpened, ‘The shaft ean be placed ina chuck, 

cf vallabe, and the pivots 
(0 & fine point with an olltone. An 
iterative methot. to place the balance 
iin pin vse and rotate it with one band 
Fee einai wih the shone in theater 
hand. X smal slot can be fled at the edge of 
a beac ad the end of the shat rotate in 
the alot! with enough of the point protruding 
{orgrind. ‘Tes also well to dean ott the de= 
Dreions in the two screws in which these 
Pivots rota 


PTO REASSEMBLE the parts fit replace 
the balance Wheel, making Sure tht the 
pon the ‘wheel sip into the sot in the 
lever. Then thread the end of the haimpeing 
through the slot in the regulator lever and 
through the slot where i lamped with the 
fall brass weige Before damping the end 
Df the springy hold the whet a that. the pi 
fnd the sot ‘are in a stenght ine with the 
balanced! shaft and the lever shat. Ais 
low the spring to move freny, and then lamp 
Bt'this position, Tt the clock docs not tek 
tony, the end ofthis spine should be moved 
tle in ether direction until # does 
‘ATew drops of light machine ofl ould be 
placa on the malgnring and on the lar 
ng and, small ‘drop,of very ht ll, 
[referibly clock a om each Bening. Ao put 
drop om the balanceewhed! pin, aid a drop 
fn each arm of the ecapement Use a piece 
St wire, about No. 2 for aplving the ot 
the beatings, Now the other parts may be a 
tembled inthe rverse order from which they 
twere taken apart 
Tn oder the alarm se at the comet 
postion, puto the alsem-act Band fs. Then 
{om the fninate-tand set knob on the back 
the backward direction. until the. slarm-set 
Hand besing to torn backward, Turn unt it 
i at some convenient potion, sch as tice 
Gtdock, then put on the hou and. minute 
finds at Ue uiree-ofelock postion. The dock 
now can be placed in the eae and wil be 
Teady* for Wse™Duy Fuses, 
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SHARPEN TOOLS 
FREQUENTLY 


says 
JAMES MELTON 
Famous Radio Star 


NEVER start work om a model says 

amen Melton, Famous radio star,-ith- 
ost at making sre at every on of my 

Tram working nev ox sels oda of 
sy yacht Melody.” On this jl as i the 
Inti of any pianked model, 1 have to 
take inoumerable notches and joints and 
{hee must be cut with the utmost accnrcy 
taaoeure a tight ft. T keep my Carborune 
‘ium Stone within eay reach sod give my 
‘tting tools few strokes om itat frequent 
{ntervala I find the few minates spent on 
this precaation are saved many times over 
‘in the course of a delicate shaping job, and 


CARBORUNDUM 


BRAND 


SHARPENING STONES 


‘Tum cARnoReNDUM conrary, 
Ripe Pan Ome (Carterton 


James Melion’s golden voice is known to thous 
‘sands whe hear him on the “Town Hall Tonite” 
program with Fred Allen, but few know that 

istas much at home before his work bench 


‘as he is before the microphone. 


ean work with much greater confidence, 

knowing that there is no danger of alinter= 

ing oF other damage due to dull tools." 
Send for sample sharpening 
stone and 48-page booklet. 


‘This 48-page book by E. Erickson, well 
known expert, han 17 lage illsteationa of 
the right way to sharpen each edged tol. 
itl ey ft sk nd rr 
oa own can abwaye a 

thos "Hoe to Bld eetion with 
photographs and diagrams of articles to be 
{aades Instructions are simple and easily 
understood, ‘The exact amount of material 
for each article fs listed, Tei fall of hints 
that wll make working in your shop easier 
tod help you do a more workmanlike job. 

"With this hon you ge handy pocket 
sharpening stone—ideal Tor pocket 
fod call eka Thy ate bath your fr 
10 contain coin or stampe to cover postage. 


as 


TO GET A STRONG HOLD 
OR TIGHTEN LOOSE PARTS 


‘THERE js nothing else like Smooth-On 

Not for solid anchoring, and ta te 
pair work, a SnootvGa Job contig only 
few cent, restores full usefulness of 
tnany housto fixtures, utensils and tools 
that would otherwise have to be carded 
td replaced at any tines the cont of 
the epate 

SSmooth-On No, 1 for tightening handles, 
locks, easter, stripped threads and’ mus, 
anchoring or'resetting bolts ta ‘concrete, 
opping. leaks in gas, water, seam oF 
tmoke pipe lines, at cracks, of sand boles 
bolle radiator sections, at seams it 
tanks, 

esto on your cr for wopping ks in 
ay aon a eens eee a 
fee exhaust linn for patching cracked water, 
Jackets and crank an par cae, or ten 
tise baer dared mp a 


SMOOTH-ON MFG. CO, 
Benes. 


SV Communigaw Ave. 

= Jersey Cty, N-. 

SWOOTHON {J Pleasesend the free Smooth- 
(On Repair Book. 


Shae Sree 


SPECTACULAR 


RE is a high-frequency outfit ca- a small hole in the 


ding an endless number of ‘weird and. in 
teresting experiments, yet itcan be built in a 
few hours time and almost entirely from sal- 


‘Obiain a mailing tube approximately 


cular blocks of 4 in. wood to ft into the 
fends of the tube, and bore a 
‘ein. ole usrough the center 


‘of one of the blocks. Glue a 
Short plece “of Yin.” round 

‘wooden rod in the center of Hi sass son 
the flatter block and allow it tong 
to extend $5 in. from the sur 


faces a, dowel. "Glue ‘ooe 
‘lock in each end of the tube, 
shellac the tube, and allow it 
tordey, 

Tia, mailing tube isnot 
available, & satisactory”sub- 
stitute may be made by mak 
ing a form as shown at Fig 

ing it with several ly 
cs of thin cardboard, and 
uring the end with 
tals x screws should be wed 
{in the construction of the bigh- 
frequency cal 

"Wind the eardboard tube to 

hin 14 in. of each end with 


BOARD (oR 
Saati TUBE 
ISLCONOARY COWL 


No. 30 double cotton-covered 


proximately 5 
tion over 34, 1b. Insert a 4- 
a “i in. long, in 
the top end of the coll fore, 
and solder one end of the call 
{o it. Fasten a small metal ball 
{0 the upper end of the rod. 

For the primary col, obtain 
1 cardboard tube 3 in. lon 
{nd from 3 to 4 in. in diam= 
ter, “A section of a salt or 
fstmeal box makes a good 


49 Tuas 
AS were 
usin cov. 
into wink 
¥ wou 
form, ‘Cut a crear block of ~wog0 stock 


With IND BLOCKS OM) 


| sass, compen 
‘08 TiNFOML 


High Frequency 


PERIMENTS 


Made with 
Aid of Junked 
Ignition Coil 


By 
KenpatLForp 


No. 14 rubbercovered 
Sire from’ which the ine 
htation has oen re: 
moved for'a apace of V2 
inv on each en as shown 
in Figs 2, The wire 

ft wn 
fe marked wth a sharp 
nite, the. wire ete 
tmoved, andthe Inula 
tion eut away, Secure the 
tire by removing the Ine 
Setation from the end and 
pasing the wire throwsh 
cardboard Yorm, vert, 


pable of giving a good Juin. spark and pro- the extended end of the first-made or se¢- 


hen solder he lower end of the secondary 
vaged materials. col to the lower end of the primary coll 

in. “For the condemer obtain fourteen pieces 

in diameter and 12 ie. long. Cut two ce of glass S by 7 in. Od photograph plates 

‘which the emulsion has been removed 


6 1010v 
swircn 


‘wood to Bt into one end, dell oo ‘SPARK GAP 

2 ein, hole through the een. 

| ter, and le im place. Wind ry and secondary are wound on cardbon 
the form with ten turns of  tubea: the condenser and spark gtps and the wiring diagram 
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pieces ‘of 
per, oF tinfol to the size and 
in Fig. 3, Drill holes in the tabs 
‘of the sheet for connecting screws a8 
In stacking the condenser, place 
slass on a fat surface, ‘sheet 
‘las, 
the opposite 


mr 


‘enser together with friction 
‘The details of the spark ap are shown 
Fig. 4. Two brass posts are mounted on 


A Low-Cost Outfit 


FEXPENSE need no longer stop 
‘you from building your own 
high-frequency apparatus, Mr. Ford, 
who it amaster at making fine elec 
trical equipment from odds and 


‘outlit 90 that 


65), which required a high-voltage 
transformer. 


block of well-seasoned wood, and the ad- 
Justable electrodes made from pieces of 4- 
in. round brass rod soldered to. Y4-in. pieces, 
The latter are held by means of No, 6-32 set 

‘A’vibrator type Ford ignition coll will be 
required to. excite the high-frequency col 
‘One may be obtained from any auto wreck- 
ing. yard, but make certain that the con 
denser within the coil ts not. damaged. If 
the coll gives a hot spark at least 34 in. long, 
ie will be satisfactory. 

‘The diagram of connections is shown in 
Fig. §, ‘The wire from the spark coll to the 
primary of the high-frequency coll should be 
exible and should terminate in a spring clip 
to enable its being connected at any turn of 
the primary coll. The spark ap should be 
feparited Rot more than 1/10 tn.” Connect, 
the primary to-a transformer or battery of 
from 6 to 10 volts, and vary the number of 
primary turns in the circuit until the longest 
spark is obtained trom the dicharse all at 

n¢ top of the coil If the coll is opera 
in semidarkness, the effects are mout spec~ 
teula, de to the fine corona discharge that 
‘surrounds the upper coll but is not visible 
{inva strong light. 


RUBBER-STAMP PRINTING 


A. co0o imitation of printing can be ob- 
tained with «rubber stamp such as Ss used 
for impressing mimes on envelopes. Result 
Printing Ink must be used Tt is Folled oat on 
Aaheet of elas, which isused asa stamp pad. | 
Satya i fof ink necnary. Ts | 

cent the rubber of the stamp from rot~ 
Ting becaube of the oly inky soak it for sev 
tral hours in'a ot gelatine solution. "Then 
‘wipe off the surplus and coat with a ata 
ated ‘solution of ammonium oF potassium 
bichromate, and allow this to dey im sunlight 
for 3 day belore using —K. Ly Rove. 


NONSLIP COAT HOOKS 


‘Wane coat hooks sometimes allow clothing 
yung op them fo side off and fall to the Bor 

A'good remedy is to sip over each hook a 
short length of small rubber tubing. preferably 
Of the ribbed type, so that it will form a tit 
LEAS. 
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New Scroll Saw 


Has Increased Efficiency— New Features 


© Latest Delta 
}) Model — hailed 
‘everywhere by 
woodworkers 
as most effie 
cient Scroll 
Sawavailable. 


SPECIAL 
FEATURES 


ofnew 
Delta Scroll Saw 
14 Enables you to run fine blades 
at full motor speed without 
danger of breakase; 
2 Tilting table turns 90° i] 
either direction; 
1%. Adjustable bade tension; 
4. Two convenient guide posi] 


Delta offers New 
Line of Quality Tools 


‘The new “DeLuxe” Scroll Saw is but one of 
the many new improvements and tools an- 
nounced this year by Delta engineers. This 
year the Delta line of motor-driven wood- 
working tools is more complete than ever 
before. “Delta standards of efficiency, qual- 
ity and convenience have been strictly main- 
tained—and Delta prices still kept at their 
low levels. Good compact motor-driven tools 
are within the reach of all. Every wood- 
‘worker will find the new 1935 Delta line of 
unusual interest. 


and many other novel and useful 
features 


Mail Coupon 
for Catalog 


WOOD 


IN CANS 
SEALS CRACKS 
TUBS 


Permanent — Waterproof 


Plastic Wood isthe scientific marvel of the 
‘age~word in putty form that dries to hard 
Dermanent, watersproof wood, 

Vie ade any ley wre 
r00d, metal, elas stone, porcelain=ean 
be painted, varnnhed or lacquered. Plastic 
Weod ean be worked with any wood-works 
tools an be planed, wed, sanded turned 
he “lhl esa nae ly 

Sealing around." nn 


Handmade metal fittings set off 
this fine piece of oak furniture— 
Has lining of tarnishproaf cloth 


A Chest 


Jor the Kamily Silverware 


say be obtaine by the yard shoul aso be 
‘used for covering the chest sides, bottom, and 
‘underside of lid 
"The actual construction is very simple. A 
good grade of white oak is. recommended, 
‘The front, tack, ends, and bottom should 
preferably be shied up of two boards. These 
parts are then planed and squared to dimen 
Sons. The ends are joined to the front and 
back with a dado-and.eabbet joint as sbown 
fn the plan view. This joint may ‘be made 
sither by hand oF machine, but in either case 
itis advisable to cut the dadoes 
first and then plane the rabbets 
to. ft these. The bottom is 
joined tothe sides and ends 


JHESTS are among the olfest and 


medieval, ron-bound design and is 
for holding. the family silver. The knives, 
forks, and spoons are kept in tray supported 
fon cleats, while bowls, pitchers, and other ves- 
Sele are stored in the bottom of the chest. 18- 


bbe bousht at department store or from deal 
cers in silverware’ Tarniproof cloth, ‘which 


pipe holes Plas: 
Ge Wood can “be 
Used to quickie 
the ‘ugly holes 
Around’ piper: 
‘cep pe mois 
re from running 
Alown ‘and "rotting 
ifoor prevents 
ust astes, Insect, from coming through. 

For fastening batheoom fiaturess When 

Tthroom fixtures 

become Inose, Plas- 
the Wood ‘cin _be 
readilyandeconon- 
feally used towet the 


io 


FH] neatly fastand give 
a perfect appeat 
fnee to the re 
z "The uses of 
uuine Plastic Wood are limited only by the 
imagination; has 1001 uses in home, work 
shop and factory. Sold at all paint, has 
‘ware and department stores, 


PLASTIC WOOD 


fixtures perma- | 
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fa rh Face 
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CHEST FOR SILVERWARE 
(Continued trom ose 85) 


may, be oblained wit, unre ead, iter 
Machine made ot hand ‘forged. The Stings 
Should ‘not be applied, however, until the 
‘heat hab been stained and finished. 

“fhe tay fo be made, it should pefer- 
ably be dovetailed ut the corners. The ply- 
‘Wood bottom is fastened with sue and screws. 
‘The partitions and racks should be spaced to 
sult Individual and prelerence 

"The chet i placed on a stand made of four 
turned leg, four ral and four stretcher. Tt 
Sits into. a rabbet cut in the ede of the ral 
tnd the ends of the lees. These rabbets should 
inc cat ‘before the stand is slued together. Note 
that the ral are set ush with the lee, But 
AES thereto them i he centr 
the square part. The joints may. be ether 
froviSeand veo er dowel jams. A bead 
B°made on the ral and stretchers with 
Scratch stock, explained in previous artis, 
Before the ate aed to a oak - 

chek pay be piven a weathered oak or | picts inwtructions. now sepeinted 

‘& brown oak st Hf the latter is used, a leek 5 ‘s 
Aeikingeflct maybe produced by fling ibe 
res with white (natural colored) filer The 

Fir is thinned with benaioe ve turpentine un- 
Ai of he consistency of ream, pated oo 
Heraty, and” worked thoroughly” Into the 
cs wa brah Ht allowed to dey wah 

the surplus fe then rubbed off 

with a plece of burlap. After 
ill clean with m sft cloth, the Aller 


NEW 


HANDBOOKS 
AT BARGAIN PRICE 


Think of it—only $1.00 each for these NEW cloth-bound Manuals, This 
low price is temporary; we may have to raise it later. Not just books of 
WORDS, but diagrams, drawings, directions, showing each stage of the 
/-sized books, about 200 pages each. Sold separately—take your 


Book Of Formulas For household 
Shope laboratory. Formulas, Tecpes 
methods and accret processes. Make 
Sour own beverages, tluen cements, 
Elcanern, polishes, enamels paints cos 
metic dyer, inks, toothpastes, tape, 
Sliver and nickel plate, metal alloy, 
photo chemicals, ofl lubricante—and 
owe fates Yor tome er for 
founding your own, bosness 
faking end seling, Full cloth bound 
Seioa 


The Home Chemist How to set vp 


car in tip top shape through ‘many 
bsyou can’ now 
yand $1.00, 


‘do easily. Cloth 


i 
ff 
8 
: 
! 
i 


inva stone's throw of your front door 


fs left to dry for twenty-four hours. Then one 
‘9 two coats of very thin shellac ave applied. 


fand you step off into a new world of 
‘wonders. Complete Manual for ama 


Hub the sala sou with No, 20 ste 


Ha a Havel a haul wax kat | Sure How to ime equipment secure 
‘wax dry several before rubbing to and preserve specimens, take photo- 
hc uae dy seca hou pore rubies to | crag, ct Numerous ifetra: Sn fest entertaining, “ivtrctive, 


Valuable, pointing the way to research 
fand new discoveries. Many: dingrams 
fand ‘illustrations. Pull cloth bound 
Stoo, 


fons,” Full cloth bound $1.00. 


List of Materials Fix It Yourself A new edition of » 


famous book, showing with diagrams 


Soe tine. A revelation of 
helpfulness. Many illustrations. 
Full cloth bound §rine 


Making Money With YourCamera 
How to put your hobby in the money 
saaking lat, Salable pictures to take 


bound $1.00 


Hest scrithe tnd directions, how to fix and repair 

Fe ihiere eta cutee, wees, Manual Of Ship Medel Making 
+ ath ore iy pipes Sor Urerda cea: ‘How soak any snodel Here an 
H sera niet Center prostng peist. Saat, daeremed’ the. 
2 Steger Inzand bandeeds of ctkercontrcton inks and tinea 
2 Eromt and back and repair Jobs. Full cloth bound — Scations for a gorgcour 
; ren Pete Apa roti 
i is Seca poe 
i Astronomy For Amateurs Easy 
1 iB, ‘rays to knew the heavens with sim. Woodworker's Turning and Join- 
: nefbomermade cunt chr and Yag’Manaal “cheater nt 
i Fade Opes up me woclar of woe I'wayy fo mabe'end, tables 
i Ste Sermssa's Govonnty teconing ood Piel bane, igutene, Gy aet 
i insrvctive Wg fr ae wate ime Settee a ead nae, beets 
: tie Many itsenons, Fall eth 


Radio Experimenter and Build 
Latest long and short wave facts 


fren inches and ate 6 


Trouble shooting: How to service and 
repair, ete. Cloth bound 336 pages, 
Sstoe. 


MODEL OF HISPANIOLA 
(Continued from pase 6, 

feale of approximately 1 in. equals 25 

Either pine or balsa wood ean be sed for the 

hull although the later fs easer to carve. 

‘A constzvetion kit. with all the necesary 
halta‘wood, fiber, split bamboo, wire paint, 
and other materials, and a fullsize bluepeiat 
and detailed istructions maybe absained for 
50 cents (se page 102). These hits have been 
specially designed for the Model-o-the-MMonth 
Giub, but” other readers can obtain ther, 
‘while the supply lst, for the same price. 

‘The fullsize blueprint, detailed instructions, 
and itemized list of materals are also avail 
he separate for 25 cents, Order Blueprint 

0. 35 

“Members of the Model-of-the-Month Club 
ag sido ree a ony fhe tr? 
tions fees, prvied hey send» selt 
amped envelope, 


Cloth bound 236 pages, $2.00. 


How To Build Cabins, Hunting and Fishing Lodges, Bungalows D 
ams, plans and instructions anyone can follow. Build it yourself! Now you 
‘can pit up a fine cabin or small bungalow, without previous experience. How to 
‘atimate the material; cut, join, assemble and finish everything. Illusteated with 
plang and diagram of most popular cabins and bungalows. Ful loth bound ash 
Daiges, $3.00. 
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BUY DIRECT AND SAVE 


1935 MODEL 
ATLAS “UNIT PLAN” 


Metal-Working Lathe 
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OLD TOY REBUILT INTO 
STREAMLINED TRAIN 


(Continued from page 63) 


‘tween roof and door (inside) is 134 in. Use 
narrow spacing blocks (54 or 3/16 in. wide) 
at the pivot end of each car. Place these far 
enough from the ends so they will not be in 
the way of the shields and so they come 
between two windows. Build up the back of 
the rear car and front of the locomotive with 
blocks from which the tal and nose may be 
shaped. Glue these parts tosether 

Tigaaw the plan and elevation of the nose 
and tall to remove most of the excess wood; 
then shape to the proper contour with & 
sander of file. Also, ‘since the cars are nar. 
rower at the top, sand the edges of the roof 
‘and oor sections slightly to get the proper 
Streamline taper. Nail small wooden ‘strips, 
3/16 in. square, along all top and bottom 
‘edges on the inside of each car, set 1/82-in, 
in, to serve as supports for the window ma- 
terial which goes back of the sidepleces. 


VRE Dest way to mount lights in the 

ars i to dail holes up from the bottom 
Jarze enough to push the lights up into them. 
The sockets for thee lights are carted on 3 
thin strip of brass mounted slong the center 
bottom line. Connect this trip to the hinge 
Plate of the car abd. wire the ceoter screws 
Df the sockets to the third-ral shoe. Use 
‘ole tubular ado lamps in sercs with a 
‘ohm resistance 40 the lights ean be used with 
from 12 to 15 volt power. Higher voltage 
lamps canbe wed if doited, but thee are 
Ianzer in diameter. 

"The detail of constructing the front end 
of the Icomotie can be sen Inthe tra 
tions. Astrip of brass 34 by 1/32 tn 
the ‘way around the front, ‘ands 34 by 
44 by 1/33 ins anee is framed under the oot 
of the cab 6 ald the now to the re of 
the car_and ‘give support axainet colon 
Ge Sway all'excms wood back of the nose 
(the evact shape i not important) to form 
an opening for the motor. The bumper bar 
ie’ made of 1/16in. square brass and i sl 
dered against the 3{ by 1/32 In. brass strip 
‘htt crs the front 

"The radiator erating it made of 1/32.n, 
‘ras wire, cut to length, Ushaped, and div: 
fn i like Saples, ‘The cros members and 
frame are soldered on. The cab windows are 
fecosed to leave the frtme of the windows 
in elt The cab fool i an extra pice of 
wood #4 in. thick, shaped tothe proper lines. 
Tks attached to the body by. two, machine 
screws (6-82 fathead) tapped into the brass 
Strip iat supports the motor. 

"The headliht made from & $n. square 
plece of brass 1% tn, long. This i eld 
Sut to recive the light ad socket and i 
Tounded’ off at the top. bole s die in 

teat the front, to receive a Sain, 


alo cares a siving which frounds the iit 
{to the motorsupporting strip, “The ‘center 
screw of the socket H wired (0 the motor’ 
{hird-rall shoe. 


HE ventilators on the cab roof are cut 

from 34-in. outside diameter brass. tab- 
{ng and inserted in holes drilled to fit. They 
are 34 J, long and cut off on an angle on 
top, the slope being. 34 in 


few final details can be added, if de- 
sired. “Each car should really have at least 


HOME CHARGE 
Jam) Your Battery 


oe 


EV 


| Powwesin any lamp socket. Char 
‘Bes any auto-type battery over- 
night. Creates no radio interfer 
ence. Uses no expensive bulbs, “dry 
| unite” or messy liquids. Has only 
lOne moving part, replaceable for 
| $1.00, after thousands of hours’ use. 
| eee Fastest, most Efficient and 
home charg 
"Ideal for Battery Station, 
Garage, Trucks, ete: Money-back 
guarantee, Nearly one million sold 
| see 1920 at $18.50 ist: now, only 
|§16.95 postpaid (or at your 
| dealer), complete with ammeter, 
| 10-foot cables, dash plug, ete. 
Write for intradu 
| stad FREE tonic. ingen 
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Annoying Interference 
in All-Wave Reception 
acith the RCA 
NOISE REDUCING ANTENNA 


‘Bed te RCA Pars Din, 
Paka ees BE 


ANTENNA FACTS™ 


WORLD WIDE 
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AMERICAN REEDCRAFT CORPORATION, 
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OLD TOY REBUILT INTO THE YEARS FINEST 


STREAMLINED TRAIN HOME WORKSHOP. 
BOOK 


(Continued from page 0) 


composition, The actual lights cam be repre- 
sented by glass beads. Also add a brass wire 
inandrail at exch door. This can be made from, 
1/S2-in, diameter wire 


the truck and motor skirts and the top and 
bottom of the shields. Paint the inside a 


ing a strip 34 in. wide all around it, i painted, 
a canary’ yellow. Be sure to fil’ all cracks 
‘with composition wood before painting 

If any furniture fs to be placed inside the 
cars, It should be made and inserted before 
the sides are put on. A floor plan with all n= 
RAFTSMEN—here are the books you have | ternal details may te obtained at the ticket 
been waiting for. Just offices of the railroad, 


HE sides of the car are made of heavy 

Dpresboard, although lightweight brass 
could be used, if desired. They are 194 in 
‘wide and shaped at the nose and tail to fit 
the ody lines. The heavy lines on the as- 
sembly drawings give their outlines, Lay out 
Ail windows as indicated on the drawings and 
photographs. Note particularly that the draw- 
{ngs show the left-hand side ofthe train, Jook. 
Ing toward the locomotive. The right-hand 
Aide is slightly different in respect to the win- 
dows of the fist car, and the third car has no 
rear door on that side, as can be seen in the 
Photograph that stretches across the second 
And third pages of this article. When the tides 
have been laid out, eut them accurately with 
stator blade of chisel, 

Tt is necenary, in addition, to cut out 
pleces of black 4-ply Bristol board as Tong a8 
the sides and 13/1 in. wide, and lay out Ube 
windows as on the sides, but 1/32 in. smaller 
All around. ‘These serve as window frames. 
Cut pieces of transparent celluloue wrapping 
the mime size as the window-frame stripe 10 
represent glass, Paint or spray the sidepiecss 
‘with two coats of canary Jellow lacquer. 

Tn mounting, place the cellulose film be- 
tween each side and window-frame piece $0 
the frames are properly aligned. Glue and 

lin place. Reenforce the sides at all ends 
with lightweight shim brass, U-shaped, and 
Grimped in place. Bras beading 1/64 in 
thick by 1/16 in. wide i run astound the 
top and bottom edges of the ear. Drill this 
rip every half inch with a No. 60 drill be- 
fore attaching it with small exeutcheom pins 
Paint this strip red before applying 20. it 
forms & stripe betiveen sides, oof, and floor. 

‘The cars are now lettered ip a tich tan 


fest abore ths windees exc or, These 
[eters are ifn. high ad sightly wider than 
in. The froot car carries the number 
Sf.ittoo on, bth ‘ides and” the. wording 
UNITED STATES MAIL RAILWAY POST 
OFFICE in two lines on the lt sde only. 
‘The middle car is abeed COACH. andthe 
rgciniseet"w | | rear ar COACH BUFFET. Punt narrow 
Esti The site | | brown bore around each door. 
E || "ihe letenng & sat important. 1f poor- 
ty done, will spoil the eflect of an other 
Sue’ Worvughly workman mode. ‘The 
IE can be somewhat simpled by borrow= 
ig of abot the Geta rom et 
Shop: The type ts inked by means of an or- 
Tie wrytenle WHAT CAN YOU DO | | Sinry stamp ped and then used to mark the 


pana aes letters on the train. After the ink as dre, 
PS the letters can be carefully painted over 
Er ‘Now check over all the details. Give the 


sual wh kare nevelo poere: motor and trucks some oll, and let her run. 


ey ‘You wil bave a nandel to be pees of, ad 
eects Seat ee ‘one that all your friends will admire. 
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Something new in Portables 


CORONA 


SILENT 


Here's the typewriter for you! Has 


everything—t P 
effortless Smith Floating Shift, piano 


200 words a minute 
written on Corona Silent by speed 
expert at N.Y. Business Show. Learn 
about this handsome Corona and the 
two other fine Corona models. 


FREE TRIAL-EASY TERMS 
Hrere’s the coupon! 


‘LCSMITH& CORONA TYPEWRITERS INC 
‘WASHINGTON S17, SYRACUSE, ©. 
esepbine the new Corona 

gs Corona Four 
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‘UNIQUE CAMERA CASE 
(Continued from pase 65) 


counting from the first. In every other rov, 
the outside working cord is double-looped 
‘over the outline cord to hold it in place and 
to give an even edge to the sir. This is 
shown at the left in Fig. 2 

‘After the thirty-five rows have been made, 
extra cond for the sides of the ease must be 
Sdded. Four doubled strands of brown cord, 
fach 10 ft. long, are looped over the outline 
ord at each side. Continue by knotting the 
widened strip for thirty-five more rows, af- 
ler which you can return the outline ‘cord 
to the middle blue strip. Knot enough of the 
latter, about eight rows, 10 form the bottom 


of the case. This can be measured, over the 
‘camera, as shown in Fig. 

‘Yoo can now return the outline cond to 
the outside, knotting in the brown cords un~ 
lil the ease is finished. After knotting nine 
rows, drop a knot on each side, in the center, 
in'making each row. 


"This will form an in? 


With the fatter, make simple 
‘ach of the working strands 


square knots in the center and at the sides 
cof the design, forming the rough shape of 
heart outlined in brown. The ends of the 
brown cord are knotted together atthe back 
‘of the case, and made secure with household 
(Gallulose type) cement, as shows in Fig. 6. 
Continue with square knots until the 

1s finished. 

In ending the strip, bring the outline cords 
to the middle, and ‘over them make hitches 
with the working cords. The final knots are 
then lightly cemented and the cord ends sev 
‘red with & tazor blade 

‘A length of the blue cord, threaded in a 
large darning needle, is used to draw together 
the sides of the ease, You ean then take it 
to the glove counter of any clothing store 
and have a snap fastener applied at a cost 
‘oF about ten cents. When the Bap is fastened 
‘down, & should come at the top part of the 
brown heart: design, 

‘The shoulder strap is made with two 
lengths of brown ‘cord, one 32 ft. long and 
the other 9'ft. Both are ron through one 
side of the case at the top. Use the shorter 
rand a8 filler cords, and over them make 
Fegular square. knots’ with the long’ cords. 
‘The making of such a strap, which is very 
simple, has been previoudy described (P-S. 
MM, Jaly "4, p. 10). After it & knotted to 
‘he desired lenath, which & about 4 ft itis 
tied into the other side of the case 


WAXING SQUAREKNOT CORD 

To ce knotted cord articles a high polish, 
first run the cord through a cloth pad which 
hhas been treated with paste furaiure wax 
After the article las been Knotted, rub’ the 
surface with a cloth —K. M. 


RADIO'S 
LEADING 
CATALOG 


Did You See Page 89? 
Hf you are a handy man, if you would 
Tike’a useful and profitable hobby — 


you will get a. thrill from the 
‘ouncement of the $1.00 Handyman's 
Modern Manuals on page 89. 
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FREE BOOK Explains 
Thrills With Microscope 
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PLANT PARTNERSHIPS 
FOUND WITH MICROSCOPE 
from page 39) 


{green chlorophyll that you have encountered 


the surfaces of the gill plate, ke macs of 
fespins standing wth therides touching 
‘The tasida of the common mushroom wa 
Iy produce two to four nearly spherical spore: 
chy the spores growing from lite pe that 
project Sam Oa tops of os eS 
Kructures The spores and are 
Caught by the wad and carried away. Ane 
Sither common "method of producing spores 
takes wwe of long, tubular ods, oF a), 10 
Witch the spore Gow ie row eat 
peas” Winn the spores are ripe Ue pods 
ur, an iberate them, Tae erent 
methods Ipadaction fave given rine 
{othe name Hasidomyeets and Ascomyectes 

respectively. Several other mithods of ‘bear 
ing spores are known, 

With your microscope, you can see the 
spore-beating aida or other orgars. Ree 
Move some il ples frost a mushroom, and 
{ear them ito small pecs in & op of water 
tn a aide. Lay a cover sus over the drop, 
nd examine caefliy at 500 dameters or 9 
Here and there you will Bnd pce of ill 
tise that f siranged 30 that jou can See 
the tows of bam compucl” ga a 
Sartice,” Ifthe specimen. has rel 
fporerlating sage you can_ ober, the 
hunties mumbers of dpores that have been 
‘ven off, To collect the spores alone, iy the 
Sp from a mushroom on's piece of else or 

paper, and place under a bell jar. The spores 
‘will collect ‘on the support in a pattern de- 
Xermined by the arrangement of gil 


ALLIGHEN generally is union of ap alga 
anda member ofthe Ascomycetes. Some- 
Aine, when, camicing chen weer he 
microscope, you eat see the Uny spoee- 

for aici Incidentally, only the fungus part of 
the lichen seems to’ have the power of e- 
reduction, 

‘hh he func spore srr the sae 
purpose as the seeds plants, it f= 
fers greatly from them. A seed contains a 
tiny embeyo plant, while a spore is simply a 
cll that posseses the power to grow into a 
Plant. When a mushroom spore, for instance, 


3 ny speck of mycelium. “This grows 
Penetates the surrauding sol, Ts fb isto 
Ebiorb food from the soil to expand and to 


grown commercially, 

the beds become interwoven with the mycel 
lum threads..‘The bed material is compressed 
into bricks and sent to other growers who, by 
planting bits of the brick, can start new beds 
‘Your fascinating examination of funsi need 
not end with an investigation of the common, 
‘mushroom. There are hundreds of other kinds 
of fungi or malds, (Continued om page 94) 
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A mechanic insists on a Jacobs chuck 

hheeause hie makes his living from the 

work he tuens out. 

In the home workshop, you'll get the 

moat fan out of your work if you, too, 

tise the best. 

When you see a Jacobs chuck on a 
‘you Know the manufacturer, is 

building real quality into his machinery. 


THE 


JACOBS MFG. CO. 
HARTFORD, CONN. 
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PLANT PARTNERSHIPS 
FOUND WITH MICROSCOPE 
(Continued from page 93) 


which you can find almost anywhere. A pho- 
Lographer one ‘considerable trouble 
because a tank in which be rinsed films and 
plates became filled with masses of threadlike 
material, Examination showed that the ma- 
terial was a fungus plant, thriving on the 
szelatin that dissolved out of the flm and plate 
‘coatings, This fungus proved to be a Beat 
tiful object under the microscope. 

Fungi studies can be carried on at any time 


be Sunred to Ife by sila treatment. 


ten mating pry 
Ties mis omens 
lacene mene 


ists of spinning a parafin ring on a glass 
Slide, to make a shallow cell. Parafin can be 


in the pipe, fasten loosely 
2 pin or small nal, and tle to it one end of 
the heavy cord that i to serve asa. wick 
‘The nail of pin must be so loose that it will 
pull out of the cork when the latter is Te- 
moved. With the wick running up through 
the tube, fasten the later in an upright po- 
ston, with the corked end downward, aid 
‘pour melted paraffin into it. When the parat- 
fin is on the point ‘of becoming solid, adjust 
the wick so that it will be centered. 


HEN the wax has cooled, remove the 
cork from the lower end, and bold the 
wick in one hand 30 that the’ mold dangles 
Below. With aga or Blowtorch Hare, pent 
warm the mold evenly aver is surface, U 
I crops of ender ls On weights Wie cate 
fully done, oly a thin layer of wax will be 
Tost! ‘Straighten the candle while it is still 
pliable, and lay’ o a fist surface 16 cool 

“To spin a parafin ring, place a slide on the 
wheel ‘of the spinning ‘machine, light. the 
andl, let it burn for ten of fifteen seconds, 
blow out the flame and immediately touch 

wick {9 the slide, which as been set 
spinning. The molten ‘wax of the wick will 
out on the glass and cool instantly, for 
fing a ring that can be built up to any pra 
tical thickness. ‘Cells thus formed have 
‘mained intact for years. 

“The inexperienced microscopist. frequently 
has diiculty with air bubbles He discovers 
what be thinks to be a new kind of cell or 
animal, only to learn in the end that it is a 
tiny ait bubble that is drifting across the fed 
‘of view, ‘Sometimes these bubbles, acting as 
tiny lenses, produce beautiful efecis. One of 
the et tla nstrctrs of eas in micro. 
scopy teach their students is to recognize an 
Air bubble. It is a good idea for every be- 
Binner in microscopy’ to follow this rule, and 
Study’ bubbles before turning his magic lenses 
‘on anything else. Production of ‘air bubbles 
is eacy, frequently exasperatingly easy. Sim- 
ply drop a cover glass carelesly on a drop 
of water placed on a slide, and you generally 
will imprison at Teast one bubble. Water 
From s'falfted tak that tas been shaken 
vigorously may provide an abundance of tiny 
bubbles, when a drop of it is placed im- 
mediately on a slide and cover glass added, 
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SHOP LIGHTING TEST 


the benchy and save the cot of one reectoe 
Sg foo ake of Spt ih tat ey 
gto lange of 
wie ein, 


give nearly shado ys Which is est 
for most bench work, whereas a single bulb 
throws confusing shadows, 


THEN the lamps are placed higher than 
24 ft, above the bench, they can be 
suspended directly over the front edge. Also, 
if much work is to be done in a 
projects aut from the bench, the limp should 
than 


ne, generally’ satisfactory. 
‘enient, you will nd to mount a lathe amp 
fon swinging rm, and provide some means of 
Adjusting the ‘eight’ ab well as the lateral 


‘Smith suggested a way in which singe 
lighting unit employing th LLM. de can 
eimai mor eve On 2 

tock, ‘preferably “one - 
lain, that & threaded for a standard ture 
Hing. ‘Wit the ring tctewed curd in the 
tock the wicca ‘be suspended from 's 
tal hook; andthe hooks ean be dstbuted 
ber the shop to thatthe It can be moved 
where wil do te met gone OF cure, 
You wil have' to provide saicent wire ts 
Pel sls, he bce nd 
x fubberjckeied plug. A lamp of this 9 
is better, In mont ‘cat than the more Zee 
lr bt generat lem eet extension sit 
it's coavesint to bave a localised sours 
of light on dil press, band saves ss, 
bd amo every other abop machines Then 
there kno trouble in dietog ight where 
wil’ do the mont food. "A dS='t0 wa 
Tu sae souk for machine ght Tt 
Must be slelded ya elector hat il di 


rect the light on the work, yet will not be too 
bulky. 


"The unit illusteated in use on a milling ma 


chine’ has a reflector af the. approved 
Male of metal with Vaked-on toamel ah, 
ie fits snugly about the bulb and has no use: 


Tess bulk,” The shade shown is priced at 00 
‘cents, andthe ehromium-plated socket, cord, 
‘and plug cost $5 cents additional. ‘The unit 
fa'fastened by: ball-and-socket arrangement 
that formerly was part of a 2S-cent clamp for 
portable fixtures such as those sometimes em- 
Hloved by photographer “However, you can 
‘make a simple bracket by bending narrow 
Strip of metal around the socket, clamping it 
‘with a small bolt running theough holes, and 
ding the protruding 2 or in. portion to 
that it can be fastened by’a bolt already on 
the machine, oF one put there for that pur- 


PYAnotber convenient lighting gadget for the 
shop is a small bulb attached to the ed of 
ffleible amp cord so that it can be let 

to holes and restricted places where light from 
‘ordinary sources cannot be directed. A 6-vot 
fadio. dial lamp, eneraized by” & doorbell 
{ansformer, will serve nicely 

“Another. iil more portable unit consists 
‘of a fash-light bulb on the end of a palr of 
exible wires, connected to-a standard battery 
fase, For similar 2 wefal lamp 
the 3- or G-walt Sb Mazda, which operates 
‘om 110 volts, Ite somewhat larger than the 
ther to lamps mentioned. 

‘Finally, the illumination can be improved 
bby painting the interior a baht coloe. ft wil 
show dirt more quickly, but tht ill serve 
san indicator to warm yout when a howe 
‘leaning i in order. 
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use LE PAGE'S 
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Built for Strength 


LE PAGES MQUID GLUE—The 
Fatkpuepose” glue, put up a handy 
‘ats that are part of the tguipment 
fn" evecr ‘woodworking shop. Its 
Sow vetinn uslies alow tine to 
‘mae joiner secure nad exe Ready 
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RIGGING THE SWALLOW 
(Continued from pase 73) 
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JOLLY-BOAT 
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"ANCHORS 


‘The Zin. tong jolly tow. the in. tone 


with single blocks, the whip of which fastens 
to the eye i the tnd of the chanoe, and the 
hauling part goss Uhrough a. block ‘strapped. 
{othe ober ye, then i to the paral: The 
topping lifts are single, pasing throus 

selmd to the spreader at the masthead. The 
fends have single blocks and whips to the deck 
‘and pinrals, The stunsail booms can now be 
rove through their irons to extend a lite be- 
‘Yond and have their inner ends lashed Uo the 
yards 

"The topsail yard is held to the mast with a 
lashing through two eyebolts in the saddle 
tnd is raised with a chain te pasing through 
A hole at the masthead and down abaft to a 
‘double block, with another in the waterways 
‘on the port side, so that the end comes up to 
the pinrail. At the vardarms, brace blocks are 
strapped on first. The ends of the braces are 
Seized to the eye of the mainstay, lead through 
the yardarm blocks, back through double 
blocks strapped to eyes at the sides of the main 
cap, and to the pinrail. The lifts are single, 
Spliced to the yardarms, and seized to the eyes 
Of the rigging. Sheet blocks are wed as be 

‘The topeallant yard bas a similar parrel to 
the topsall yard. The halyard is a rope from, 
fan eye in the yard, through a hole in the 
tmasthead, and down om the starboard side 
{toa single and a double block. The lifts and 
braces are as before. 

T gave my model such sail gear as would be 
left Fove off during a short stay in port. The 
opaail sheets stare with an ‘eye splice, reeve 
through the yardarm blocks mentioned, along 
tunder the. yard. through blocks stray 
to them amidships, and down with sage 
blocks and whips to eyes in the deck, the 
fend going through the forward posts of the 
fterail. ‘The clew lines start at the heel of 
blocks: strapped under the °topsail "yard, 
through ‘hook blocks hooked to the sheets, 
‘back through the upper block, and to the pin 
rail. The topgallant gear is similar, except 
that the clew lines are single. ‘Two buntline 
Dlocks ean be seized to the topsal-yard jack 
stays, and one to the topgallat. 

‘staynal and. jib halyards have their 
‘ends seized to the eye of the forestay, lead 
through blocks hooked to the top hank, and 
back to blocks seized under the crosstrece— 
saysail to starboard and jib to port. The 
‘downhauls hitch to. thee blocks’ and lead 
through blocks seized o the stay. at the jib 
boom and in to the forward pinrail 


the belaying pins sive a 
ood finishing touch, (Continued om foge 97) 
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RIGGING THE SWALLOW 
(Continued from pose 


Tinks to the inch. The rings of 
ung to the cated with thes 
with a knot, go through the 
the ing, and. fasten ia 
ring in a timberbead. 
ievel with 


bits, over the uprights, under the ends, and 
along the deck to the chain pipes. The stop- 
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THINK THIS OVER 


‘The other day when I was opening up 
my morning mail I found a little folder 
enclosed with my life insurance premium 
notice—a polite request for the name of 
anyone who I thought would be inter- 
ested in selling life insurance. I did know 
fof a young man who I believe could make 
a go of it, so I filled out the blank and 
sent it along. 

Having finished my routine mail 1 
settled down to read a batch of "Secrets 
‘of Success” stories that had come in that 
morning. Well, believe it or not, but there 
was the most Unique and varied collection 
‘of ideas for making money that I had 
seen for a long time. Those readers had 
good, workable ideas on everything from 
insect culture to sculpturing in concrete, 
T almost forgot that I was a hard-boiled 
Contest editor—I had become so interested. 

But Tam only human, and I s 
my mind wandered for 4 moment, but T 
‘got to thinking about that litte fife in 
surance folder again. Did I know of any- 
fone who I thought could make good selling 
life insurance? Why I knew of hundreds 
of them—only T was not free to send 
their names! Pract 
those entrants in the 
contest had just the very qualities that 
make a successful life insurance salesman 
—initintive—originality—energy. Now I 
wonder if this same thought has occurred 
to any of you? 

Life insurance welling as a 
exceptional opportunities—from now on 
even greater possibilities await the wide- 
awake salesman. Conditions during these 

t few years have done much to make 

realize the importance and the 
ity of life insurance. From all 
ns, the life insurance business is 
about to enter a period of greatly in- 
creased prosperity, Thousands of policy 
holders, who found their life insurance an 
invaluable asset during the lean years, 
vill soon be ready to buy more, now that 
they are getting back on their feet. Thou- 
sands of others, who wish they had forti- 
fied themselves with this safe form of 
investment, will be in the market as times 
continue to improve. Tt certainly looks as 
though life insurance is going to be a 
mighty good thing to sell. 

Of course, it is not my idea to persuade 
anyone who is happy, in his job, and 
making a satisfactory living, to “chuck” 
it and go into the life insurance business 
But, judging from the ideas that come, 
in these “Secrets of Success” stories, all, 
Of these readers are giving some mighty 
serious thought to the business of earning 
‘more money. Sometimes, when we are 
thinking very hard about some knotty 
problem, it is easy to overlook the simple 
solution. Perhaps life insurance is the 
solution for you. So take this suggestion 
merely as a reminder to check up on 
what life insurance has to offer you. 
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Secrets of Success 


STARTS BUSINESS 
WITH STAMP COLLECTION 


HEN the firm 

by whom he 
was employed be- 
came bankrupt, & 
young business 
‘man whom I know 
‘was thrown out of 
work and most of 
his savings | were 
swept away, Being 
interested “in phi- 
lately he. decided 
to turn his hobby 
to good account by establishing himself 
as a dealer in postage stamps. 

His stock in trade consisted of 
cumulation of duplicates, mostly of little 
Value; an amateur's knowledge of stamps 
and. the stamp trade; a fair business 
training and two hundred dollars cash, 
available for the venture. 

‘He first budgeted his capital about as 
follows: advertising $40.; stock and sup- 
plies, $90.; postage, printing and other 
folfce necessities, $20.; reserve balance, 
$50. A room in his home was tumed 
into an office; a rented typewriter com 
pleted his equipment. He, of course, was 

\is_own stenographer, 

For advertising he selected one popular 
trade weekly and one boys’ weekly. He 
{inserted a small classified advertisement 
in each for four issues. ‘The advertise- 
ments featured an offer to send, postpaid, 
a packet gloriously designated as a “hum 
linger”, consisting of 100 assorted foreign 
stamps, a perforation gauge and a small 
pocket ‘album, all for ten cents. He pur- 
chased from a wholesale house suifiient 
quantities of each item to make up 250 
packets. These cost him six cents a 
packet. ‘The balance of his stock and 
supplies budget he invested in stamps of 
better grades, approval sheets and books, 
‘and minor accessories 

By the time the first advertisement 
appeared the humdinger packets and a 
quantity of approval sheets were ready. 
Replies came in encouraging numbers, and 
in each envelop ten cents. was enclosed, 
When he mailed the humdinger packets, 
he enclosed in each one a prize packet of 
five stamps with pictures of animals, birds 
‘r boats—these being chosen to appeal to 
juvenile collectors. The individually typed 
letters, that accompanied each mailing, 
requesied the recipient to send the name 
and addresses of three other collectors 
When the returns from this prize packe 
appeal were complete a mailing list of 
five hundred active collectors had been 
accumulated, including the names obtained 
from the Huimdinger offer. Both of these 
offers had been made merely for advertis- 
ing purposes so of course but little cash 
profit resulted. 

‘The profitable business soon began to 
arrive in the form of orders for better 
grade stamps selected. The demand for 
books of better grade stamps increased, 
Some of these were available in the stock 
already purchased; others he obtained on 
credit from a wholesale house. Although 
some of the collectors, to whom stamps 
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How far you ge in the busi. 
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you con be 
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you war 


{odey ore working of jobs that did not 
‘exist 30 yeors ogo. Every line of work 
described here will need trcined work- 
‘ers throughout your lifetime. 

All ore either basic fines, like Archi 
tecture, Business, Drafting, Electrical 
‘ond Automotive Engineering: or new 
developments like Diesel Engineer: 
Jing ond Air Conditioning, thot have 
olready built up © popvior demand, 
Therefore you con safely moke ony 
‘one of these “live” lines your life work, 
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Secrets of Success 


STARTS BUSINESS 
WITH STAMP COLLECTION 
(Continued from page 99) 


wwere sent on approval, were dishonest or 
careless in making returns, most of them 
‘were profitable customers who spent from 
a few cents up to two or three dollars at 
4 time, Later he added special packets, 
made up by countries and sets to his 


‘weeded from the list and experience soon 
taught him how to reduce other leaks. 

Tn a few months the business was earn- 
ing a satisfactory profit. On one red-letter 
day, he sold a miscellaneous lot of about 
‘3000 different stamps for $300. 

This sale was particularly interesting 
because of the fact that it brought a 
return, fifty per cent greater than the 
entire ‘amount originally invested in the 
business. That, you will agree, was quite 
a record to set up within a few months of 
the launching of the enterprise, Of course, 
such a large sale is uncommon but the 
number of sales to small collectors has 
increased steadily until quite a sizable 
volume has been reached. 

‘This business, which started so mod- 
cstly, enabled this young man to become 
master of his own time. The work is 
congenial, interesting anc 
has proven more gratifyis 
tion he lost—J. H. H., 


Cash Prizes 


‘PHIS department will give $5.00 for 

every true success story submitted 
Popular Science Monthly, 
h is accepted for printing in 


Manuscripts will be judged on the 
individual merits of the case and cir- 
cumstances involved. Only stories in 
which the author's success, or that of 
some one known to the author, has 
been gained by some method of edu 
tional guidance, fitness for the job, or 
application to the work will be con- 
sidered. We are not looking for the 
Mget-rich-quick” type of story. 


Manuscripts must be confined to 500 
words or less. They must be true and, 
if accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. Manuscripts 
submitted and printed become the 
property of this magazine, and we are 
not responsible for the return of re- 
jected stories unless postage is pro- 
jided for this purpose. Address con- 
tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
4th Avenue, New York 


Bb 


i 


Fa 
Be 


stock. ‘The unsatisfactory customers be | See 


A RAILWAY 


Nee rauntiath 
Sees 


areas 


ari mertuaves Dept 72. Mew Recht, WY. 


Moxtuty when answering adver 
tisements in this magazine, 


POPULAR SCIENCE MONTHLY 


PLAY TUNES 
the First Week 


BRANCH 
MANUFACTURERS 


WANTED 


CIVIL SERVICE 


VALUABLE INFORMATION FREE 
Columbia Correspondence College, 
Washington, D. C. 


New Way to Improve YOUR) 
ENGLISH 


FEBRUARY. 1935 


SAYS: 


ASIYINPRICALLY ground bar 44 
in diameter and 15 in long, used 


twell to text the alignment of lathe centers 
‘and any other such jobs around the shop. 


i from five 
‘om hard castings, 

led with a tungsten-carbide 
will be 100 percent smoother 
‘when ordinary tools are used. This 


ie high speed obteinable 
ts heat fs conducted to the 


138-dee. angle 
twill work better im drilling high-carbow alloy 
Steel forgings and ther herd materials. 


Number drills ground to 4 spherical wose 
will serve ax reamers to remove # few 
thonsandths from « hole, 


Lathe collets can be made to sive added 
service by slitting them with ‘a flexible 
rubber grinding ‘wheel the length of the 
Uhread that has become worm. and pressing 
thing sith @ f 


GASKET CORK IMPROVES 
| TABLE-TENNIS BATS 


Gooo table-tennis bats are expensive, and 
homemade ones of plywood with broomstick 
bbandles, even when faced with sandpaper, are 
not altogether satisfactory. An excellent solu- 
tion is to buy a sheet of gasket cork at an 
auto supply store for facing the bats. 1 paid 
‘only 11 cents for a sheet of cork 18 by 30 in 
Give the bats one good coat of shellac on both 
sides, and 
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Designed to save your time x 


fmanship. Each of them requires & 
dlferent kinds of hard 


day's time and wil 
fave to" buy much 
reggae hag 
fave aay need 
Eames 
iy have 9 
Rake some subtle 
tes that will be 
Irder to work with 
and will not give as 
food’ results nthe 
iniahed model 
"The. kits contain 
‘nly the raw mate- 
Fas bat 
of the best and fe 
‘exactly suited to the 
articular model in 
Which. it ito. be 
‘Sed, The strips sf 
‘wood, for example, 
Ie cit to the core 
ect wth and thik 
ese in ull con 
Sierable task. Wie, 
Fezing cord brass, fiber, cuboid, chain, tub- 
ing. andthe lke ae all of the right size and 


‘Note in the following list that all but one 


‘The Historie Hartford—iit L 


of the standard ship model kits can 
be obtained with plain boards or 
Docks for the hull or with: them 
sawed out or shaped from our own 
master templates, Those who have 
jig saws or band saws can do the 

‘themselves without difficul- 


Ene have thi wore done for 

ny expecially as the charge 4 
Tominalone Inthe case ot the 
Stell, which ts the smallest ship 
‘model in this cawfeation, all the 
‘Ets contain sawed-out hull boards 

"The ensest of our modcl to make 
are thowedestnet by Theodore 
Gommi for the Popular ‘Scence 
Midotthe Month Cub, They 
de beatifl ile waterce mod. 
Sis, made of balsa wood, and can 
ie'put together with no other tole 
Ghana. pocketinlle, tome. razor 
Bade, and 0 pair of pli. These 
its contain all the rw materials, pain, be 
[ints and instructions, This month's model 
the Hipomila of "Treanor Isand” tne 

‘The simplifed ship model Kits fore a thi 
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HOW TO BUILD A LARGE BOBSLED 
(Continued from page 67) 


with a 34-in, hole through it for the shaft, If 
metal, it's fastened to the shaft with a key 
for set screw; if wood, with a pin or bolt, Be 
fre there are no projecting ends forthe rope 
{fo catch on. 


ter for about 14 in, and threaded to receive 

13 nut, ‘The nut is put on, leaving a good 1/16 

in. between it and the shoulder, and both nut 

eats and shaft are drilled for a cotter pin, ‘The 

PLL PREPARE istee ‘pool is placed on the shaft so that there will 


severe = beabout 34 in. of the shaft projecting below. 
YOU QUICKLY ‘es © ‘The steering gear support also serves as a. 


brace for the turntable. It is made of in. 


AT HOME IN YOUR E flat iron with three bends—the frst 4 in, 
from coe fd, the second i 69 in, from ths 
= fi and ibe (ied f'n rom the second | 

‘The int end We 00 dex; the other two are 

eh 18 dee 
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Method of gounting the steering 
Pulleys, and layout forthe turntable at 
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With the bolt im place Uhrough both halves 
| ot the turntable, turn the nit up on the low 
‘x end until about 1/16 in. from the wood. 
Stark the place, remove the bolt, and with the wat directly aver the Yin. hole tnt 
the nut up to the marked place, dil trough support. This wil be stronger ia short plece 
fut and bolt for a cotter pin.’ Put the bolt of the 2in. iron ie al dled )4 in. and 
throughs the top talf-of the urtable and placed around the hole. 
tote this haif to the seat. Tt & then “The seat is now fastened by inserting the 
to the seat atthe front with a piece of ion pivot’ bolt in the lower half of the turne 
{od fattened at both ends and bent to make table and bolting the rear sled rocker to the 
fn angle of 45 deg. between seat and up- plank. “She rocker should be placed about 
Faster ‘The front end is bolted to ibe seat, 2/4 fi. from the extreme rear of the seat. 
is pat on with screws as Bore a 34-0, hole through the toe end of 
the pivot bolt prevents bolting this end. each forward runner, just inside the irons, | 
iF"eut as forthe stering rope, To book Up the Tope, 
Tront end of the tie 4 knot in one end and pull the ope 
cf softwood through one of the %4-im. holes (fromthe 
fico to the sutide toward the. Gnier) anda 
‘arntable throush the pulley on the opposite side: Con 
iron brace for holding two pulleys. tinue on around behind the spool, taking one 
‘ip to a of two turn around the spool, and being the 
ea metal end back through the other pulley and out | 


e 
@ 
u 
& 
| 
: 
i 


ia dame, rope a tight ws (Continued on ote 10) | 
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BOBSLED BUILDING 


‘Continued from page 104) 


| you can and tie a knot securely in the end. 
| "te entire sled should be given three coats 
of paint, preferably bright colors such as red, 
free, or blue. After the paint is dry, the 
Funner irons are put on and polished ‘with 
‘emery cloth and steel wool 
Tf running boards are desired, they can be 
made of softwood about 31 by 334 ia, by 10 
ft, and braces can be made by bending and 
flattening the ends of ¥4-in, round iron. The 
braces, four to a side, are bolted to the un 
erside of the seat, and the running, boards 
fae bolted to the braces, 


SHIELD PROTECTS EYES 
WHEN TURNING BRASS 


0, SAFEGUARD my eye from chips 

when turning brass, 1 use shield made 

a illustrated. Bras, in, of other sll sheet 

metal will serve for the’ frame. Ths & led 

rom an old side curtain or with 

‘may be used, although ft 

be broken, The shank of the 

Shields mounted in the tool post directly on 

nd the areca is set gute 

i have ted auch’ shield 

yearn, yet i has been es 

farded aa a novelty in'etch shop in which T 
fave worked—Axtox Huck 


| 
ENLARGEMENTS SOFTENED 
WITH SHEET OF GLASS 


By wasntise a sheet of glass between the 
Jens of an enlarger and the enlarging easel, 
the amateur photographer can ensily make 
Soft-focus enlargements, ‘The elfect of the 
flass, which sbould be held 4 or Sin. from 
the fens, is to give a result that resembles 
Photos produced. with the aid of a costly 
oft-focus lens—Rowex J. Brossen, 
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Casting Toye with New 


HOME FOUNDRY! 


ALCATRAZ—AMERICA’S DEVIL'S ISLAND 
(Continued from page 21) 


both ends and outside on the barge. The sixty 
fSive-foot prison launch, ‘with sharp 
shooter guards and coast guard 


‘opened except by the warden or 
‘deputy until morning 
‘After the usual 


i. 
FS 
i 


narrow shelf containing. three riveted hooks 
for clothing, a tole, and a small basin. Aside 


‘The barred cell doors are operated from 
twenty-four owes. At both ends of the cell 
ror the 

and, ike the 
‘oners, guar are locked in until relieved. On 


uy 
the ground floor and in the cell blocks, guards 
move unarmed among the prisoners. This 
helps prevent acquisition of firearms by pris- 


spread slong the rocks between the crest and 
the waterline. Even the gates Trough which 
{Bey pass are controled from a high tower 
forty feet above their heads 
“Although Aleatras is considered to be the 
most neatly ecape-proof prison ever devised, 
the radio transmiter, stalled « few weeks 
‘go by coast guard forces, ashes is duly call 
{othe coast guard station at Point Bonita, 
2 mis kt Acroot tore ai mle opt 
yy may fash the warning that some publ 
‘enemy bas ecaped, The warden maintains tel- 
‘phone lines to Forts Maton and McDowell 
thd the Presidio at San Francisco, yet should 
Siwbaleale delivery attempt invsie cating 
telephone cable, ‘operator, sale 
‘within his barred tadio room, can send the 
‘cqulvalent of an S 0.8 to KGPD, the San 
Francisco. police departments sation 


UST ce the army wed Alatas as 
 dscplinaty” “Though sure 
rounded by water several dsperate prisoners 
fave alempted escape in years gone by. The 
fie escape ocurred iy 1882 when thre pris 
fen from the Calfornia volunteer ‘led 
{heir en, cut their way’ out with a Hatchet, 
lowered Umsives frm the nor battery 
by'a rope, walked around the land (othe 
‘Sc, and ina confiscated host. Several 
‘thers ford pardons snd walked out thru 
the front dor. In 1908 one man excaped by 
boat Four year ater twe sawed thelr Way 
at ut were found several Gay ater, nea 
Stave underseath ene af the prison bu 
ings Daring the last Ywenty-five years, wen: 
1SSve liar aon eae ot 
‘he of thse rtm any. 
‘No prcon story hasbeen so well fr= 
Ud ad so well manned the new hated, 
Not oly ean'a powerfal combination of mi: 
ayaa ate, ad federal fre be cn 
‘erged in a few minutes toward the peson, 
tht the muards hemes are Unc’ Sams 
bot. Warden Johoston vaitd prisons at Ate 
Tanta, Leavenworth, Lewisburg, and MeN 
‘hand to band-pick’veterame ho already bad 
Proved thee elm judgment, beaver, ad ne 
{etigence ‘Then he sent them to school st 
McNay land shee they recived special 
instruction In eiery plate of aeawnrsing 
the worlds tough eiminas. They are tor 
‘ay tilled bosern and wrestler, expert In se 
‘fre arms and protien im jus. 
‘Warden Johnston, ray haired and smal of 
stature knows bis. prisons and their inmates 
Hews tint othe wardens 
ses California 
ime losers and. fer while chairman 
Df the State Board of Control in 1012, Pre 
fen were neal but ing ho ime Job 
‘on abolished corpral punishment, 
the darlin, anda = 
the disc emp pr 
"The following year be was moved to San 
‘room wher, tll his tenure eased 
Sere esa rom the nates ad 
five them work to do, thereby ie 
‘minds from plot-hatehing. " 


L208. ans for guards atthe 
ou undarwerd charset ns Al Capece 
iis imprisonment the nations “ace enemy 
Geo (ane Gan) Rly 
{dine smuggler of uns for 
break in December, 1931; Harvey J.B 
and Albert Bates, who kidnay 2 
ischel- Oklahoma ot man; Poomas Under- 
wood, Charles Berta and Stanley Brown, who 
Iaped abduct Warden White of the Lesven- 
‘worth prison inthe beak three yeas ago; W. 
BoStayTapd OB. Steve, wo Sew the 

xan and, for good measure, held up a Trin 
jin 1933, making off with $72,000. " 
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CHEMICAL STUNTS WITH 
CHROMIUM, MANGANESE 


a from pace 4s) 


fand expose it to the light. Naturally, the 
Compounding of the mixture and the drying 
‘3 well as the application of the negative 
mut be done in the dark. 

‘After several hours of exposure, remove 
the nezative and immerse the card in water 
Strange as it may seem, the portions exposed 
to the ight will remain black while those cov- 
red by the dark areas of the negative, OF 
‘opaque cut-out figure, wil disappear. 


HE explanation is a simple one. On the 

portions exposed to the light, the'glue is 
rendered insoluble by’ the ammonium bi- 
Chromate and holds the lampblack particles 
While on the cavered portions, ‘n0" change 
takes place and the glue is readily dissolved. 

Because of the amount of oxygen it con- 
tains, lead chromate also is valuable as a test 
‘material for organic substances such as starch, 
‘usar, or coal. Mised with an equal amount 
of coal and heated ina test tube, for 
tance, it proceeds to oxidize the carbon to 
{orm free carbon-dioxide jas. ‘The presence 
of carbon dioxide can be shown by bubbling 
the escaping gases through lime’ water or 
barium hydrowide solution, A. characteristic 

sme 

wmpounds of 
manganese came. in our early experiments 
with oxygen (P. S. M, June ‘2, p. 04), In 
the preparation of oxjen, potaistum chlo- 

in the presence of 

igh the manganese di 
ot enter into the actual reaction 
Tiberate the oxygen at 3 
"The home. chemi 


color as if by 
‘of all, mix some manganese 
dioxide with Solid potassium hydroxide (caus- 
tHe potash) and a small amount of j atassium 


2 chemical that. changes 
mmagie. Fin, 


nitrate and heat the 
that results ina fat 


ownish-black powder 
ean top held over 
pears 
With each’ precipitation 
Of the various oxides of manganese, the I- 

Will appear first green, then ted, a 
‘ue. 


OTASSIUM permanganate is not only 

‘one of the most colorful of the manga 
‘nee compounds but it also claims. the dis- 
tinction of containing mare available axy- 
teen than any other substance. These chat- 
Scteristicy ive ita. place among industry's 
‘efi chemicals, ‘Ts high oxygen content 
makes it valuable as a germicide while its 
‘olor makes it wiefyl asa stain for wood, 
‘nial, and. vegetable matters as well as 
tietals'and cements 

Tis large axygen content also made po- 
tassium permanganate valuable in the World 
War. Based on the fact that strong glycerin 
takes fire if itis poured over potassium per- 
‘manganate, crystals in the presence of Sul- 
pphurc acid, unique smoke alarms were ar- 
Fanged to warn soldiers of the approach of 
enemy troops. ‘Thin lass tubes were filled 
with glycerin, sealed, and placed in a sliht- 
ly larece elas tobe containing powdered po 
thesium permanganate. ‘This tube i turn was 
inserted into a third tube containing five 
paris of sodium trate, two parts of sul- 
| hur, and’ one part of antimony sulpbide 

Tn se, these bombs were hidden {a the soi 
and gras at strateac positions. When tramped 
lupea the Ubree tubes were broken, the 2h 
erin was ignited by the potassium perman- 
fate, and this fred the antimony-sulpbur 
fisture to produce quantities of smoke. In 
this way any activities of hostile soldiers was 
immediately made known, 
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CAN SCIENCE RAISE THE DEAD? 


tinued from page 13 


‘changes and 
“The cells themselves, might, if nourished, 
continue not only to live but to multiply 
Twenty. years ago, scientists at the Rocke: 
{eller Institute placed a fragment of living ts- 
sue from the heart of a chicken in a culture 
Solution. Today the fragment still lives. In 
England, another 


lived for fifty-eight hours and increased its 
Size hundreds of times. More recently, English 
feieotsts have shown that living cells taken 
from animal skins and placed in suitable cul- 
ture can be made to grow hair or wool inde- 
finitely. 
Tt ie dificult, therefore, to, determine, just 
rica ces the bua body and death 
is. The customary tess, short of opening 
Sxtareyy are ot tnllbie. Stoppage of the 
fheart and ceaation of breathing, although 


oy sme i mh pa 
og oer errant 
aE ee oa 

SS ao arco et 
miata car As 


‘eetrical test was discovered about three years 
‘ago by Dr. George W. Crile, of Cleveland, 


efson supposed to be dead, It 


the subject is ina trance, the feeble cireula- 
tion that persists in the body carries the dye 
to the lining of the eye-ids, coloring it yellow. 


BEFORE the development of these tats, 
‘people were periodically swept with panic 


at the thought of premature burial. A quarter 
‘of acentury ago, Le Figaro, the Parisian news- 
paper, cited during its crusade for more strin- 

ture ine 


“The awe in which death was bed by an- 
sient peoples was inspired ot by fear of re 
iacation but bythe mptery and Ine 
{ahality of death Weel edged about by m= 
ions and relious taboo, primitive men 
do dese to sce the deadestred, They 
Believed that to interfére with the dark proc 
foes of death war to. court. fearfal evil, 
Even the Intlecally advanced “Greeks of 
the Homeric ra held such a ble Aesula- 
a, the mytcal hero. who was the worl 
it pscan, became 0 ale in postpone 
ing death tat he dred once to revive a ead 
fat sort ar sepponely Ln i's 
‘3c short bi sapped eth a 
thunderbolt 


‘Greek philoso 
Dher of the fith century before Christ 6 re- 


ted to have revived a dead woman Simpl 
‘bidding her to rise, and “Apollonius. of 
Tans aay wo ved jst elore the 


istian era, resuscitated a young girl in dra- 
‘matic fashion as she was being borne to the 
funeral pyre. ‘The Hebrew prophet Elisha 
‘ated the son of the Shunammite woman by 
breathing into his mouth and paying over 
him. In the New Testament, accounts of sim- 
‘lar incidents are numerous, 


JURING the Middle Apes, men believed 

‘earnestly in the power of the Christian 
saints to restore life. St Francie of Pauly 
the fifteenth century, achieved the distinction, 
according to contemporary accounts, of twice 
raising the same man from the dead. Tn chop- 
fing down a tree, the man one day mis)udj 
the angle of the tree's fall and was caught be- 
‘ath its bole and crushed to death, St. Fran. 
is revived him. Determined not to run further 
fisks of the Kind, the man unluckily chose to 
become a steepiejack. He slipped from a 
steeple and crashed to the ground, killing him= 
self a second time. Avain St. Francis restored 
tim to Me 


‘Many scientists regard Dr ¥ 
to apply hls methods toa. man as fantastic 
and say be cannot succeed. Besides many legal 
‘dnd moral obstacles stand in the way of such 
an audacious undertaking. Yet results to date 
have been incredible. They have quieted many 
fears and have shed new light on some of 
mysteries of death. Science seems determined, 
if not now then some day, to cheat the gravel 


—— zz | over the grave for forty days. The 
ime oes LT 
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SCIENCE TURNS HOCKEY 
INTO BIG BUSINESS 
(Continued from page 52) 
minor leagues organized as “feeders” for the 
big-time eireits, professional hockey has en- 

tered the realm of Big Busines 

Called "Sports fastest" growing boy,” it 
promises to dot the country with rinks. For, 
With the latest systems of speedy’ refrigera~ 
tion, ce hockey i ponable fn southern a9 wel 
as in northern states, In fact, one active 
eague on the West Coast has its center in 
Los Angeles, in Southern California, 

George C. Funk, Boston ice engineer who 
built the frit modern rinks in that and other 
Jarge American cities, and James E. McNally, 
Veteran superintendent of Madison Square 
Garden, are largely. responsible for. the ad- 
vee It wa MENA who devine ue bh 

system of disposing of the ice after a 
fame which has made hockey posible in 
Arenas like the Garde, 

‘On a single week's schedule for such an au 
ditorium there may be a prize fight, a flower 
show, a track, meet 8 symphony concert & 
‘motorboat exhibit, and a pageant with hocke) 
ames sandwiched in between. The te for the 
matches as. to appear and disappear as 
though by magi. 


‘VEN before the last stragsler has left the 
Garden on the night of & hockey game, 
‘MeNally’s magic bens to work, The Erne’ 
hich has been running through the inch- abd 
quarter pipes at n temperature of hiteen de 
freee Fy it paned through a steam beater. Tis 
fenpertre es oseveny dere an in 8 
few minutes the lowest layer of the ice, next 
the concret, is melted. 

‘Motor-driven plows then head across the 
floor, ripping up strips of ice a yard wide and 
Traving ther, fragments, tn fong windows 
behind. Other electric-powered. machines fle 
low and shove the windrows into piles: Then 
workmen shovel the ice down 8 trapdoor Inte 
‘plant underground vat. Here, the fragments 
melt and the water Hows away lato the sew= 
age system af the ety 

“To hasten the drying of the conerte, the 
scrapers are Gilted with heavy rubber squee: 
fe which drag behind and. wipe ‘up. the 
oksture, Tn thirty ne aute, the lee, which 
took three hours to fren bat dpe 
Ad the cone ctl yy ome 
Instances, a hockey game is played in the a 
temoon and then the flor is Cleared and a 
prize fight is held in the evening 

Te is this rapidetire appearance and disap- 
pearance of the ice that makes the indoor 
fame practicable for lange sites. The system 
behind it is engineerin’ pitt to hockey, a 
fift that is making the exciting game of spills 
fd tris oye by inresing thousands of 


DAUGHTER OF MME. CURIE 
CREATES A NEW ELEMENT 


Crass ofan abioutly new radiative 
clement vas reported recently to the Inter- 
futlonal Conference ‘on Physic at Landon ty 
‘Mme, Irene Curie Joliot, daughter of the late 
‘Mme, Curie, and fer husband Jean Frederic 
Jollot. The Rew element, called radionitrosen, 

‘Was created by bombarding boron with alpha 
rays. After the bombardment, the transmisted 
oron emitted radium eserzy for fourteen 
minutes, 


COPPER VASES KEEP 
FLOWERS FRESH LONGER 
Cur flowers stay fresh longer in copper 

jars or vases, recent experiments have shows. 
‘Copper, minute quantities of which dissolve 
from the vase in the water, retards the growth 
ff bacteria which cause flowers to decay, ex- 
perimenters say in explanation. 
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HERE’S THE ANSWER 
(Continued jrom pase 50) 


twenty-five to forty miles an hour while its 
‘whirling winds reach speeds of from 300 to 
500 miles an hour 


Count 'Em And See 


D. T, aeracrmts, rex. About three quin 
tillion Uectrons flow through the average 
fifty-watt incandescent lamp every second it 
{5 lighted. 


Sea Air and Ozone 


J.-L, sxrrmuont, s10. Although popular be- 
lel credits the bracing effect of a sea breeze to 
the ozone contained in the ocean alr, science 
proves otherwise. Tests have shown that Mitte 
‘zone is contained in either land oF sea ait 


Sound Speedier In Water 


1. T, sary xaxe erry, vram. Strange a8 it 
may seem, sound travels four times faster 
through water than it does throuzh air. In 
water, sound waves cover 4,780 feet in one 
Second, while in air, at normal temperature, 
they travel only 1/089 feet a second. 


Clinkers Not Stoker's Fault 


Q—wites cinkers form in a furoace, isnt 
ita sign that the fire is not being stoked 
Droperly?—K. D. C., Newark, N. J. 

Axor necessarily. Clinkers are_me 
fragments of ah that have been fused 
lumps. by the heat of the fire Some kinds 
‘of coal leave an ash that fs more fusible tha 
that left by others, 


Earth Like Onion 


W, BG, rocnsvms, xy. It has been 
‘timated that the so-called “outer crust™ of 
the earth is slightly more than tveelve miles 
thick. This surface layer is one of four dis- 
tinct shells enveloping the earth's 2200-mile- 
diameter core 


Sulphuric Acid Popular 


G. KL, pow 
chemical industry 


J. Sulphuric acid rates 
the most-used liquid in the 


Rocket Fuel 


PK, xovisynisx, xy. Gasoline and liquid 
oxygen form the fuel for most experimental 
rockets. The liquid oxygen is necesary to sup- 


‘of the major dificulties of 
rocket work. To keep it liquifed, a tempera 
ture of 18). degrees’ below zero Centigrade 
must be maintained, making i neceuary to 
‘Ge special containers. Above this tempera 
ture, the liquid oxyges boils vigorously, giving 
off Targe quantities of oxygen gas 


How Old Is Coal? 


FD. ya, sew vous, x. ¥. It is believed 
that coal was mined and used by the Chinese 
‘over 2000 ‘years ago. Even at the present 
time, the coal Belds of China are probably the 
Targest im the world 


Air Pressure on Everest 


J. U,, nostos, stass. At the top of Mt 
Everest, some 29}000 feet above the sea, the 
air pressure is about four pounds to’ the 
Square inch of about one-third the pressure 
at sea level 
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DOES YOUR CAR NEED 
NEW PISTON RINGS? 


(Continued from page 


sumption, It had no power. You could hear 
the blow-by, It had no compression, used lots 
fas, and the spark plugs were always foul- 
i, Still, the customer swore he never had 
buy aquart of ail from one oil change to 
the next” 
“How do you account for that?” 
ly one thing could cause ity” Gus re 
ied. “Gasoline ‘was leaking down past the 
| Pistons just as fast as the oll. was being 
Burned, soit sort of struck a balance. After 
| the tint’ few hundred miles with new oll 
that motor was being lubricated with a weak 
ure of gas and oll, but the car owner 
"know that” 


"YOU wouldn't think enough gasoline 
could get By the pistons to make that 
much difference,” ventured Landon. 

‘Gus grinned.” “Vou'd be surprised, Why, 
I've seen cars that were much worse thant 
that, ‘One bugsy passed so much gasoline that 

‘nid to ball the crankease out 
i from overflowing. You may not 

Dut the erankease mixture would 
ln as much as a quart in a hundred miles.” 
| Wel, one thing sure, if a car uses lots of 

oll {Us a pretty good sign it can stand a ring 
Job, isn't it?” insisted Landon 

vex and no again, Stuck tings of rings 
with thelr gaps in line will run oll consump 
tion’ up, to say nothing of what crankease 
Teaks ‘will do, Its the same way with poor 
compression, "Bad rings ease poor compres 
son, but poor ‘compression doesn't always 
man that the rings are bad. A loove cylinder 
Head, ad. gasket, worn valves, oF wrong 
valve adjustment wil Kill compression just 
1s Yast as leaky rings 

4A few minutes ago you asked if fouled 
plugs meant worn rings. ‘Sometimes they do, 
find sometimes they don’. Poor ignition or 
bud plugs will foul the points just as: fast, 
ascil leaking by the rings, and sill I've seen 
Plenty of oll-pumpers that ‘never fouled a 
plus.” 

Tandon wagged his head. “Gosh, at that 
rate its pretty hard to know when a car 
Feeds new rings and when it doesnt 

“Oh, i's not s0 bad, Only you can't count 
too miuch on any one sign. When your car 
rally needs new rings, You'll know it.The 
fint ‘sign of (rouble will be when sbe loses 
power and maybe develops a bad mise at low 
peed. "About that time ‘you'll notice that 
You have to buy more fas than you used too, 
And chances are your ol bill wil start to go 
up. ‘Then you'l notice that’ your exhaust 
Nokes, ot just when you Mart in cold 
‘weather or when you speed up aller coasting 
down a hill, but all the time.” 

"MTs there any sense in trying to we heav- 
fer oll to make up for worn rings?” asked 
Tandon. 

“Vou can’t make oll take the place of met- 
al, The only ‘thing a beavier oil will do. is 
‘waste gas. Once the rings are worn nothing 
will do any good but a first-class ring job 
‘with new piston pins, a check-up on the con 
Recting Fods, new pistons and a cylinder re 
finishing if they're needed, anda. general 
tightening up of the: beariies.” 


Y THIS time Gus had finished his work 
‘on Landon's car and the owner sat idling 
the motor while Joe Clark pushed open the 
sarage doors, 
know,” Gus sighed as Landon piloted 
his car out through the driveway. “I've sort 
‘of changed my mind about that fellow. If 
more owners were on the lookout for worn 
Fings wed have Tots less trouble trying to 
ut pep back into cars with scored cylinder 
Ivalls, burned pistons, and baitered bearings 
‘That’ would stve everybody lot of griet” 
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HOW RADIO STARS 
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(Continued from page 26) 


sponsor after he had heard records made from 
Broadcasts in the act. sory ith & reverse 
tteist comes from another studio, An adver- 
{ing agency ordered tecords of x eran pro- 
gram. It wanted to play them for the spon- 
for to demonstrate how bad the feature really 

‘To any list of unusual recording orders 
must be added one that helped a young dram. 
alist break into the New York radio mar- 
leet. He had submitted script after script and 
they all eame back. Some of them, he thought, 
hnad not even been read. So he went to a re” 
cording studio, had one of his skits turned 
{nto a record und sent this to the broadeast~ 
ing company. It was accepted almost at once, 
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‘ing is one of the fastest developing features of 
the work at the present time, Artists are 


making and recording test broadeats a par 
Of the preparation for a program, ‘Tor Hos 
lard, for example, will never appear on the air 
‘without making’ a record belorehand 10 4ee 
that everything is O.K. 

Several months ago, family of noted mu- 
siclans apd singers were ballyhooed for weeks 
before they made their debut on the radio, 
‘Thousands of dollars were spent in adverts. 
ing thera. Thea, their program was a fat fall. 
lure. The radio! clipped the higher cycles of 
Ueir mus and failed to carry the very fea- 
ture which gave it its distinctive character in 
the conceet hall. A few dollars spent for B.D, 
records would have shown just what listeners 
‘would bear and would have avoided the tos 
‘nd disappointment that resulted. 
TXCONTRAST, take the preparation Joe 

Cook made for his first appearance on the 
air. He worked for days at atime making test 
troadeasts and studying the records. By’ the 
time be reached the mike, be knew exactly 
how his program would) sound. and. hd 
Seveloped & radio technique best fitted to his 
type of humor. And his frst broadcast was a 
Smash success, 

‘Sometimes, for test records, experts use 
cheap gelatine disks, The only ‘recommenda 
tom for them, however, is their low cost 
‘They ate temporary: makeshift. and. are uns 
satisfactory either for fling of for prolonged 
study. 

‘What is ahead for radio recording? Tt is 
wall in the early stasss of iis. development. 
But its sensational rise in recent months has 
‘been am outstanding event in the broadeasting 
world. Already, it bas gone far in producing 
4 revolution in microphone technique which 
Dromises to bring better programs to the ai. 
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LARGEST BRIDGE RESTS 
ON SUNKEN SKYSCRAPERS 


(Continued from page 23) 


two traffic levels, To the eastward, trafic will 
ass over a short length of viaduct and next 
‘ver a cantilever bridge. Beyond it will cross 
five successive truss spans and finally a con 
crete viaduct, From Rincoa Hill ia San Fran 
seo to the east shore of the bay the bridee 
will be eight and one-quarter miles long. Tt 
‘ill cost $77,000,000. 

‘The decks of the suspension bridges will be 
214 feet above high water apd the towers will 
rise into. the ait. SOS feet. ‘Towers of this 
height sway surprisingly in the wind and en 
sineers have spent many days atop the towers 
Deering down on large ruled squares of paper 
Sbserving the movement. They have found 
that one tower will bend over three feet while 
loaded! 


HE cables, far too heavy for any mach’ve 
to lift, wil be spun on the towers. Two 
cables will stretch from the anchorage on the 
San Franclco shore to the pile of concrete in 
midchannel, whence another pair will reach 
to Verba Buena, ‘The method is much the 
same as that used by'a spider in spinning his 
Web, A shuttle wheel will earry'a single loop 
‘of onesfifth-inch wire from one anchorage up 
‘over the tawers and hook it into a steel eye 
in'the anchorage “opposite. ‘The. process will 
continue until the 17,464 wires in each cable 
‘At each anchorage the wires will be sepa 
rated ‘into ‘thirty-seven strands, each. belng 
fixed to-an individual eye embedded in the 
concrete, The eables, as seen by’ a traveler on 
the. bridge, will be twenty-eight and one 
warter inches in diameter, about twice ss 
thick ts the 


gantle proportions of the central per, con. 
thins enough concrete or tock to cobstruct an 

linn pyramid. The huge weicht ts nec 
euuary to ‘withstand the terrific pull of the 
‘ables. Each cable will, it Is estimated, exert 
1 pull of 18100 tons, a force sufficient 10 
mave a ‘rain of 250 loaded freight cars. Into 
the beidge will yo enoush steel and concrete to 
build allthe large office buildings In dows. 
town San Francisco, ‘The timber used for 
false work and. temporary shanties would 
‘aise enough dwellings to howe a town of 
15,000 population 

"These figures refer only to the Bay Bridge 
From the north side of San Francisco, an 
other bridge is to cross the Golden Gate. Its 
fentral span, four-fifths of a. mile between 

the Tongest in the world 


the south tower of this re 

‘markable bridge, engineers were confronted 
by what seemed insuperable dificulties. Water 
At this point is 100 feet deep and the seven. 
mnilesan-hour tide which sweeps in and out of 
the Gate sometimes rolls up waves twenty 
feet high. 1t was impossible to we ordinary 
methods of underwater construction and en 
sineers had to resort to the unusually daring 
feat of sinking a “well” into water that i 
virtually open a. 

‘The well is an oval-shaped colferdam, 750 
feet wide along Its longer axis. Built of steel 
sections bolted together, I rises from the bot- 
tom to-a height fifteen feet above high water 
Within the coffer dam, workmen pursue their 
tasks undisturbed by the rushing tides of the 
Golden Gate 

‘The coflerdam is located 1,100 feet from 
the southern shore of the Golden Gate, and is 
connected ‘with the land by a construction 


per over which workmen and materials can 
Be transported directly to the work 

‘This pier and tower, when completed, will 
measure 816 feet from bedrock to the tip of 
the steel work, making it one of the world’s 
tallest structures, 
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bout the cell structure was Sil plainly Visible 
under the microscope.” 


MUSEUMS sometimes send in ts 
‘of okd wood. Recently Miss Grin re- 
‘cived a ‘sliver of wood from an Egyptian 
Foummy ease estimated to be 3,000 years old. 
‘The wood was identified as from the fig tree 
of Biblical fame. In another instance, a badly 
‘decayed piece of wood from an Indian cance 
‘which had been recovered from Lake Minne- 
tonka, in Minneapolis, was submitted. By cut 
ting off the end of the piece with a sharp 
knife, Miss Grifin was able, with the use of 
‘a hand lens alone, to Wentify Was white oak. 
Because their structure in cross sections 4 50 
ddstinctive, oaks, elms, maples, and some 
ter vari ca be Went withou plac- 
ing a section under a microscope. 

"A" great deal of this work, however, re- 
‘quires the wie of a high-powered. microscope 
With which the shape, arrangement, and con 

uration of the cells af which wood is cor 


‘Seertsined. The microscope ft 
Ruenty reveals. decided” diterences tn! wood 
sich could not be sspected from ordinary 
5 ‘The umber Mi wood specie ibmitted 
2 number of wood specimens submit 

to the Fore Products Laboratory for iden- 
Ukcation varies from da) today and from 
‘rar to year, but there & hardly & day when 
ihe’ Labdratory ges Bot recive a specimen 
some sort of other. Avan indication of the 
Extemive we already’ made by the pale of 
the’ wood entiation secton, the smallest 
umber recive in one year han been 1.200, 
Ipecimens: In the month of September, 198, 
Sten the testing of war tates as at ts 
Helgi, ver ‘000 peces were passed’ upon 
‘Ths te the record month in Ue history of 
the oe 

‘fe the wood technolo eal upon 
to elle tisputes of a commercal nature 
During the of 3 rairnd ine, the 
Fair's contrat called for white oak tes, 
wrth ntact imtractions for every red oak Ge 
Un be thrown ut. Acting upon these intrac- 
tian, Sd believing that ‘they were detecting 
the forbidden. Ted oak ey the’ inspectors 
Urew out almost every eter te. Finally sev- 
fal ofthe rejected tics were sent 10 the For- 

Prodcts 


‘Small slivers of wood from various pieces 
‘of furniture are frequently sent in for iden- 
UBeation. The best method of seine & sam 
ple without defacing the piece of furniture 
Bite take a Sver of woot from under the 

Pipe-smokers often want to make sure that 
ther pipes are of real French briar, for cer- 
{tain woods, particularly mountain laurel, are 


sometimes used in place of French briar which 
they’ closely resemble. Slide rules and other 
Scales supposed to be made of boxwood are 
often submitted. ‘These are sometimes, made 
ff species which are coarser grained or other- 
‘wise inferior to genuine Turkish boxwood, 
Wooden. portions” of airplanes. which have 
had disastrous. accidents. are also submitted. 
‘Landscape architects, in restoring old jar- 
dens, have often made use of the wood iden= 
Lifcation service. A piece of wood from an 
‘ld tree found on land that had once been 
part of Washington's Mount Vernon estate 
‘was sent in, and found to be honey locust, 


AST March the Laboratory received for iden- 

tification four pieces of wood taken from 
the bulldings which are duplicates of the fa 
‘mous Hooden Temple at Nii, Japan, built on 
the Wooded Ide in. Jackson Park, ‘Chicago, 
for the 1898, World's Columbian Expasition. 
The’ were bein restored, Al of the wood 
parts used in the original construction. of 
ase buildings had been fabricated and as- 
sembled in Japan, then carefully: marked and 
shipped to Chicago, and reassembled in Jack= 
ton Park by the same workmen. The experts 
At the Forert Products Laboratory were able 
to state that the first three specimens were of 
‘species of true fi, while the other specimen 
‘eas of Japanese sug wood. 

‘Route Keindabl, a noted violin. maker liv- 
ing in Madison, Wis, made a violin which he 
later presented to, Fritz Kreider. He wanted 
to obtain more wOod of the kind he had used 
for that violin, and on wubraitting some ren- 
‘ants of it to the Laboratory, learned that it 
was Sitka spruce—a species highly esteemed, 
{or fine strvctural ues, asin airplane con 
struction, but not hitherto considered as suit 
able for violin making, 

Curiosity is often the motive that 


Greensburg, Indiana, has attracted 40. much 
attention that many people have sent in stall 
ranches that the wind bas broken off, The 
tee, fifteen feet in height and ‘with 4 trunk 
four inches “thick, “has been "thriving in 
its strange location for the last thirty-five 
Years and ix said to be unparalled tin the 
‘world. ‘Suppored to’ be maple, it has. beet 
dentiied as poplar at the Forest, Products 
Laboratory. 


whip was Sent to the Laboratory, and. was 
lentied as wood from the Lacchark. tree 
‘This is-a small tree or shrub growing chieDy 
fn limestone rocks throushout the West Ie 
dies. The inner portion of the bark consists of 
‘any thin laminations which readily separate 
and are strikingly similar to fine lace 


‘VEN fashion has an influence on the kinds 

of articles received tor’ examination, 
Wooden heels for women's shoes are often re- 
caved in Miss Grifin's mail, She explains Uiat 
maple is considered the best wood for heel 
purpose, although birch is occasionally” used. 
‘The requirements for wood used in shaped 
heels are extremely exacting, and sometimes 
the manufacturer has dificulty in shaping it 
In such cases he sends the material in for iden 
Ldeation, in order to determine whether he 
hhas actualy received the kind of wood he of- 
dered. 


Both Koehler and Mise Gritin find that 
‘wood idetication has a fascinating variety, 
igs him s0 busy tha be has He Ue foe 

So bury that he has hte time for 
futide inert” But. sometimes “when. fis 
diy's work at the Laboratory is over he fee 
{ums to the fully equipped basement work= 
Shop im hia hom where his hobby Bo 
make things of wood? 
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A New Planet Finder You Can 


10) akc vntd 


‘Why Mars “oops the toon." As the 
aston’ Mara, that planet appears to Dack up 


days (welve_temday. interval) from. its 
pooton on January ist Follow thir same 
umbered dees ne towar the unt my 
oui eter unt crower te Sf of 
Yen Mart hs coming wih pins It wil 
ne mere tp sad you wil have the po 
ere and you wil have the pox 
tion of Venus which you seek To Sd i, ook 
Arai down ft the tim ofthe esp 
{he mtme time holdin a ruler arom the Yop 
Move the ruler unt it connects the pours 
Imad withthe pin ‘Then follow the edge 
the rer wth yur ee, rom the en 
Sa oe a lh he 
mark om the pth of Vena, snd beyond, 
{ihe ruler eg net the eof te am 
fet dru, Wee st daiiog thot 
eden bro the Vero a rod 
ii the tg Vetus dat ts tt Hen wath te 
peint where the ruler meets the drums ede, 
Tis slows you the plain the zd were 
petal ot fr Venu ow Say 88 
shed be rte contelaon Tara afew 
degen of thea sar Aldara, 
wie eh Sea hea 
By counting of ons yey calendar. he 
correct mumber of days fom Janay 11955, 
fnd then moving each plane dot the ea 
‘lent mane’ of eda) ners (or yey 
Steal me cate of Jer you cn 
{Ste the Ariocentnic pono of ty ste 
Sy ine in the fartes At whet he ble 
elie pouton fond, tbe feocete poe 
fon ke apparent ponton sx See ns the 
Comite from te ert ex found, 
sstalready indicted, by aking he meh 
Pia ead lee 
Tt you arty ou this operation with the 
line Ba forh of e furtentn-ny 
eral rom Febery 119060 Say 1% 
8 and mark dow ibe geocatee pas? 
ihe yon a chart af the eotitaton Veg, 
br the Virgin ee one ofthe digrs) Jou 
stil note thatthe apparent poston of Mare 
IE tention ares Petrtd fac 
tetrad drag tha cois Cty cr ys 
‘Then I tecomes aeemry, a nets for 
fried nth Khas pened the pois from 
heh tretromaded” Tepe wil be 
Teysine} in about siy-thre days. Accord 
Eup Bare spas 11) days oe four and 
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tenths, months in forming «backward 
Slit ag cor aftr ar Far 
iM progress steadily eastward among the 20: 


“tance at the explain the 
settograde te ort 
Eouuide ‘the rudy 
Planet ‘oa. 
fe its Great Accordingly, the earth, must, 
{Gtch up with and pass Afar once during 
Sch cut of fweive months 
‘At these times, the same elect occurs which 
i se when grad tn whch yo 
Seer tne cco up sibs ood pees ioe 
ne a up with and. passes 
‘ther, the slower train'seems to Stop, and 
then to move backward acros the landeeape 
ted 
‘Think of Mars and the earth a5 trains on 
parallel tracks As the earth catches up with 
od passe Mary, the Iter seems to go slow 
and slower (relative to ite background coo- 
Mclain ofthe mada) ad eval ope 
[At the centre of thin motion the almanac 
‘Mars in op- 
hat, Mat, 
with the 
‘ootinues 
“alls behind or 


from an “evening star” (visible after sunset) 


Then, 


oo 


cousreciarion OF * 


‘Path of Mars In ite loop from Janoary 1 10 
Joly 10, 1935 The dota are ten-day intervals 


Make at Home 


“CONJUNCTION 
(6) 


68 from mornin t0 even 
vahy ls always soon at toe tt 


Sar and 
Mercury is here left out of consideration, 

moves 40 rapidly and. is in view 
‘short time after sunset and before sun- 
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Took for it on the date op- 
‘Greatest Elongation ( 
"in this cons 


22 
my 
z 


i 
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il be able to recognize the 
jous planets: 


ih brighter than any fixed star or 
other planet, Its color is dazdling white, It 
{ever vinble ll might and. never appents 

in the sly’ than forty-seven egress 
from the seting oe rising sum. Tt moves more 
rapidly along the todiac than anyother plan 


fa dstinctly reddish, and is 
‘at and near “opposition.” Ttmay 
i the why, ana canbe vce ll sight ats 
tion ‘with the sun. 


‘moves through only one constellation 
‘be seen all night when 


‘ppantion, wath the sun, 
‘Uranus and Neptune canbe followed only 
it You have a teksope with wich to abe 
Venu aid Mercury ae “evening star 
from “auperioe einjunction® throu stem 
Songation" to “inferior conjunction.” ‘They 


are “morning stars” from “inferior conjunc 
tion” through “western elongation” to "suc 


esior conjunction. 
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